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We brew every bottle of Miller High Life as if it were the only one 


THE FRON 


The basic principle behind the 
Renault 10 and in front of the 
Renault 16 is exactly the same: 
The engine has weight. Put it 
where it’ll do the most good. 
Over the drive wheels. 

It’sonlycommonsense.When 
you have the weight of the en- 
gine bearing down on the drive 
wheels, they get a much better 
grip on the road. We learned 
long ago that you can’t expect 
theverybest traction whenyou 
put an empty trunk over the 
drive wheels. 

When we makeacar with rear- 
wheel drive, we put the engine 
in the rear. When wemakeacar 
with front-wheel drive, we put 
the engine up front. 

And since we don’t put the 


The principle 
behind and in front of 
Renault automobiles. 


NGINE, FRONT-WHEEL DRIVE RENAULT 16. 


engine and drive wheels on op- 
posite ends of the car, we don’t 
have to connect them with a 
bulging, heavy drive shaft. So 
there’s no dead weight to steal 


APOE EAST COAST 


‘THE REAR ENGINE, REAR-WHEEL DRIVE RENAULT 10. 


power (and gas). And no extra 
bulk to steal leg room. 

Despite a difference in price 
(the Renault 10 is $1775} and 
the Renault 16 is $2445*), they 


both have many other things 
in common. 

Both cars are gas scrimpers, 
The Renault 10 canget 35m.p.g. 
The Renault 16 can get 30. 

Both come with sealed liquid 
cooling systems, virtually elim- 
inating the bother of anti-freeze. 

Both come with wet cylinder 
sleeves, 4 doors, 4-wheel indepen- 
dent suspension, and a 5 main- 
bearing engine. 

In short, both come with very 
much the same kind of thinking. 
Behind. In front. Inside andout, 


FOR MORE INFORMATION SEE NEAREST DEALER 
OR WRITE RENAULT INC., 100 SYLVAN AVENUE, 
BOX 11, ENGLEWOOD CLIFFS, NEWJERSEY 07632 
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Now: Air-Cushion Vehicle You Can Buy Pace 59 


Come for a ride in the sleek, VW-powered Revflite. She skims along at 35 m.p.h. on 
an air bubble, carries 400 pounds over land or water. Price? Under $3,000. 


Just How Sporty Are This Year’s Sporty Cars? pace 72 


Some of the changes for '69, say our test drivers, are not all for the good. 


a 


How to Pick the Best Hi-Fi Stereo Compact pace 92 £ 
PS panel of experts tells you how to get high quality at a budget price. 
our Car Started in Cold W PAGE 149 ! 


Why sweat when cold weather comes? These tricks will get you rolling every time. 


Want a Summer House? A Patio? A Screened Porch? pace 158 


Make 'em now for spring: Big PS section tells you how to get started prefabbing the 
parts this winter so you can enjoy your projects when the warm weather comes around. 
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106 What We're Learning About Often, it's just a matter of finding 
Electric Cars and fixing the simplest defects. Here's 
how to go about it. PAGE 117 
SCIENCE AND INVENTIONS 
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71 Camera Puts Five Eyes on Shoplifters 136 New Robot Mower Works While You Rest 
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62 Skydiving—Biggest Kick Around 172 Want a Patio? 
180 What's New in Tools 
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110 Build Power Trim Tabs for Your Boat 68 CATV: A Perfect Picture—and 
š s ps More Channels, Too 
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COMING NEXT MONTH 


Jacques Cousteau’s Amazing One-Man Subs— 
exploring the sea with a noted oceanographer 

Jan Norbye and Jim Dunne, PS’s peerless pair 
of auto experts, wring out another group of 
'69 cars. Don’t miss their candid test-report 
on Chevy, Ford, Plymouth, and Pontiac 

What Light Does to You—and Your Health— 
startling facts revealed by new research 

Come Along on the World's Wildest Plane Ride— 
Bob Gannon goes up and away with stunt pilot 
Ed Mahler and lives to t-tell the t-tale 

What's the Best Tape System for You: Cartridge, 
Reel, or Cassette? PS clears up confusion 

A Better Tripod Than You Can Buy—how to 
build it (with lie-flat blueprint) 

A New Breed of Catamaran—owner Buddy Ebsen 
tells you what it’s like to race her 

Special Boating Section: 18 pages of excitement 
for sailors—new boats in color, new gadgets 
and equipment, Fuel for Your Outboard, 
Handling a Small Boat in Rough Water 

PLUS 16-Page PS Extra: Secrets of a Trouble- 
free Automatic Washer (cure problems fast!) 


AUTO UPKEEP 
149 How to Get Your Car Started 

in Cold Weather 
186 Gus Heals a High-Test Headache 
190 Hints from the Model Garage 


SPACE AND AVIATION 


98 Will Mighty Magnets Protect 
Voyagers to Planets? 


PHOTOGRAPHY 
97 What's New in Photography 


PICTURE NEWS 
56 Alarm Rouses Sleepy Drivers 
67 Plugging a Pipe with Ice 
87_Recoil-less Hammer Is Heavy Hitter 


EVERY MONTH 

6 PS Readers Talk Back 

16 “Say, Smokey—” 
22 Science Newsfront 
48 Detroit Report 
101 I'd Like to See Them Make 
133 Shop Talk 
154 New Ideas from the Inventors 
196 Wordless Workshop 


Mechanics and Handicraft ® Popular Science ® printed in U.S.A. 24 STS 


A handsaw 
without 
Nicholson 
bite 


is like 
a brush 


without 
bristles. 


Get yourself a bristling-sharp Nicholson 
handsaw with Du Pont Teflon-S® coating on 
the blade. 


You'll breeze through woodcutting — and 
have a rust-free blade for years. Don't be 
without one of these biting beauties. 


= = 


There's never a dull moment with 
wots 


H Pisat 

ICNOISON x: 
Nicholson File Co., Providence, R.I. 3 
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Wood Staining and 
Finishing Made Easy 


No. 1 Staining & Finishing Unfinished Wood 
No. 2. Creating Decorator Colors for Wood 
No. 3 Clear Natural Finishing of Wood 

No. 4 Restaining & Refinishing Wood 


Select the systems and products at your dealer's. Deft systems 
are simple to use for beautiful results. 
Write for folders, listing the ones you want and enclose a self- 
addressed stamped envelope. 

the wood finish people 

612 Maple Avenue, Torrance, California 90503 


DEFT, 
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Uses 6 staple 
sizes from 1/4” 
to 9/16”. 
etd 
CEIL ILE 7 


CHECKLIST 
OF HOUSEHOLD 
FASTENING USES 


© Apply polyethylene vapor 
barriers 

Make window boxes 

Trim kitchen shelves 


© Install ceiling tile 
Apply insulation 
Fasten weatherstripping 
Reupholster chairs 


.... 


Fasten fence wire to posts Line closets 
Repair window screens Fasten burlap around tree 
Secure antenna wiring trunks 


Cover valances 

Hang drapes 

Affix wall decorations 
Install plastic wall brick 


Tack down stair treads 
Replace worn window shades 
Attach vines to trellises 

œ Tack carpet underpaddings 


SHOOT A STAPLE WHEREVER YOU'D DRIVE A NAIL! 


i FASTER .. BETTER . . CHEAPER .. 


At Hardware, Lumber and Building Supply, Stationery 
| and other retail outlets 


ACCOUNTING 
O Complete Accounting 
C Income Tax 


COMPUTER PROGRAMMING 
C Complete Training 


T LAW COURSES 
C Accounting Fundamentals [] Bachelor of Laws Degree 


O Personnel Management 
O Sales Management 


REAL ESTATE 

C Complete Real Estate 

O Real Estate Brokerage 
[D Real Estate Management 


D Air Conditioning, 
Refrigeration, Heating 

O Diesel 

TRAFFIC & TRANSPORTATION 

C Complete Traffic Mgt. 
Truck, Air, Rail, Sea 


Interested in a career 
not listed? Write here:. 


LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution + 417 South Dearborn, Dept. 85-091, Chicago, Illinois 60605 
Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: 


DRAFTING 
C Complete Drafting 


INTERIOR DECORATION 


[O CPA Training Ci'Business law LU pestecsione Tratta al Peed C Computer Programming 
C Modern Bookkeeping  [) Insurance Law ART TRAINING a O Dental Assistant 
C Claim Adjusting Law C Commercial Art MUSIC INSTRUCTION O Interior Decorator 
TE e De E Law for Police Officers O Oil, Water Color O Piano O Real Estate 
usi ai x ; 

Management STENOTYPE o aa EPEN a Guitar g Secretarial 
[O Credit and Collections [J Machine Shorthand r x $ YP 
[O Office Management TECHNICAL COURSES 


Occupation 


HIGH SCHOOL CAREERS FOR WOMEN 
C High School Diploma [] Accounting 


LANGUAGE INSTRUCTION g Bookkeeping. a 


HAVE YOU SEEN THIS COUPON BEFORE? 


it has started a million people on the road 


to success. Just looking at it won’t get 


you anything... but putting it in the mail 


can change your whole future! 


| The coupon above is one of the most 
famous coupons in America. To 
many of those who have already 
mailed it, it has proved a first step 
to opportunity and good fortune. 
Isn’t it time you sent it on its way — 
mt to set in motion a practical program 
LAY) for your own success? 


Right now, ambitious men and women in every walk 
of life are preparing for lucrative positions through 
LaSalle spare-time training. If your goals are bigger 
pay, rapid promotion, and lasting security, you owe it 
to yourself to find out without delay what LaSalle 
home study can do for you. 


LaSalle training is practical, widely respected. Re- 
gardless of your previous education or experience, 
LaSalle offers you top-grade, up-to-date instruction in 
a wide choice of today’s best-paid, fastest-growing 
fields where the demand for trained personnel is at an 
all-time high — and is still growing. 


LaSalle trains you in your spare hours at home. You 
receive individual instruction. You progress as rap- 
idly as you wish under the expert and attentive super- 
vision of LaSalle’s distinguished faculty of practicing 
specialists and instructors. 


For more than half a century, LaSalle has been an 
acknowledged leader in business and technical educa- 
tion. That is why your training is in good experienced 
hands, why a LaSalle diploma is respected by em- 
ployers. The cost of this training is remarkably low. 


Why you should act now. The direct practical re- 
sults of LaSalle home study —in terms of pay increases, 
promotion, and broadened opportunity —come rapidly. 
One student recently wrote: “The modest investment. 
I made in LaSalle has yielded me a 150% return. And 
this is in ten months! My only regret is that I had not 
taken up the course sooner.” This is typical of many 
letters that regularly come to LaSalle. Why not start 
right now? Mail the coupon to LaSalle, 417 South 
Dearborn, Chicago, Illinois 60605. 
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PS Readers 
Talk Back 


The Norbye/Dunne reports 
I’m afraid I have reached the point of 
complete disagreement with your auto edi- 
tors. They praise trunks that are oversize 
at the expense of leg room and admire style 
above comfort. They have set up as an ideal 
of high-speed driving a car noted for tail 
wag, and have set up the speed controller 
as an ideal device for highway driving, al- 
though a true expert, Smokey Yunick, con- 
demns it. 
RoGER F. MERRILL JR., River Falls, Wis. 


. . . Congratulations on such fine automo- 
tive features in POPULAR Science. They 


are worth keeping, my test of value in a 
magazine. 
Davip P. Bartow, Victoria, B.C. 


What’s new about Super-Lite? 


I enjoyed your October issue from cov- 
er to cover, but what’s so new about the 
Super-Lite? I have used what was called a 
“passing light” on my car since 1940 and it 
does an excellent job, just as you say. The 
bulb is a GE 4011 and has a definite right- 
hand beam as described in your roundup. 
It also does not bother oncoming traffic. 

Everett Lorp, Susanville, Calif. 


Your GE 4011 was an auxiliary passing 
lamp; it was not a tungsten-halogen bulb, as 
the Super-Lite is. The 4011 was a 30-watt. 
six-volt lamp putting out 30,000 candlepower. 
The Super-Lite puts out 40,000 candlepower. 


One way to handle nuisance calls 

A simple way to handle nuisance telephone 
calls [“You Can Do Something About Nui- 
sance Calls,” Oct. ’68] is to put a brief mes- 
sage on tape: “This is a recording at (your 
number). You have 30 seconds in which to 
leave a message.” 

When your phone rings, play the tape into 
the transmitter, then listen. If it’s someone 
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you want to talk with, answer. If its not, 
he’ll hang up. 
Epwarp N. Horr, Hickory, N.C. 


Electric stencil very useful 


Roland Loewen’s “Electric Stencil to Etch 
Metal” [Nov. ’68] was, to me, the most use- 
ful article that you have ever published. The 
boys in my scout troop are now etching their 
names on their mess kits, canteens, axes, and 
pack frames. This will save me hours of time 
mediating disputes about ownership. We are 
also planning to make metal plates to attach 
to finished wooden plaques for special 
awards. They can be made in the field as 
results of various “camporee” competitions 
are known. 

I feel, however, that the stencil pad should 
be fused to protect the operator against burns 
if the workpiece contacts the metallic por- 
tion of the pad, especially if an auto battery 
is used. The equipment is also overpowered. 
Twenty or more letters can be etched with a 
nine-volt transistor-radio battery. 

Joun P. Rem, Cinnaminson, N.J. 


Attacks building codes 


The seamless bathrooms described in 
“Seamless Bathrooms Are Coming” [Oct. 
`68] are typical of many new technological 
capabilities which could easily be incorpo- 
rated into the design of private homes and 
multiple dwellings. Unfortunately, many 
communities protect their local tradesmen 
with building codes that clearly make it 
either impossible or outrageously costly to 
install packaged bathrooms. I have heard of 
instances where a packaged bathroom would 
be permitted only if a local licensed plumbing 


contractor were hired to completely disas- 
semble the unit on the sidewalk, carry the 
separate pieces into the building, and reas- 
semble it at his usually hourly rate. 

A. D. HAWTHORNE, New Canaan, Conn. 


New snow-thrower prices 


Tve just read your fine article on snow 
throwers [“Before You Buy a Snow 
Thrower” Nov. ’68] and find there’s an error 


Continued 


10 Reasons why 


RCA Home Training is 


your best 


investment 
for a rewarding 


career 


in electronics: 


LEADER IN ELECTRONICS 

TRAINING 
RCA stands for dependability, integrity 
and pioneering scientific advances. For 
over a half century, RCA Institutes, 
Inc., has been a leader in technical 
training. 

RCA AUTOTEXT TEACHES 

ELECTRONICS FASTER, EASIER 
Beginner or refresher — AUTOTEXT, 
RCA Institutes’ own method of Home 
Training will help you learn electronics 
faster, easier, almost automatically. 


THOUSANDS OF WELL PAID 

JOBS ARE OPEN NOW 
RCA Institutes can help you qualify for 
a rewarding career if you have an inter- 
est in electronics. Every year, thousands 
of well paid electronics jobs go unfilled 
just because not enough men take the 
Opportunity to train themselves for 
these openings. 


WIDE CHOICE OF CAREER 
PROGRAMS 
Select from a wide choice of courses 
and career programs ranging from basic 
Electronics Fundamentals to advanced 
training including Computer Program- 
ming and Electronics Drafting. Each 


ACCREDITED MEMBER National Home Study Council 


Construction of Oscilloscope. 


Transistor experiments 
on programmed breadboard — 
using oscilloscope. 


Career Program begins with the amaz- 
ing AUTOTEXT method. 


SPECIALIZED ADVANCED 
TRAINING 


For those working in electronics or 
with previous training, RCA Institutes 
offers advanced courses. Start on a 
higher level. No wasted time on mate- 
rial you already know. 


PERSONAL SUPERVISION 
THROUGHOUT 


All during your program of home 
study, your training is supervised by 
RCA Institutes experts who become 
personally involved in your efforts and 
help you over any “rough spots” that 
may develop. 


VARIETY OF KITS, YOURS TO KEEP 


At no extra cost, a variety of valu- 
able specially engineered kits come with 
your program—yours to keep and use 
on the job, 


TRANSISTORIZED TV KIT AND 
VALUABLE OSCILLOSCOPE 


You will receive in most career pro- 
grams a valuable oscilloscope. Those 
enrolled in the TV Program or courses 
receive the all-new Transistorized TV 
Receiver—exclusive with RCA. Both are 
at no extra cost. 


Construction of Multimeter. 


TWO CONVENIENT 
PAYMENT PLANS 


Pay for lessons as you order them. No 
contract obligating you to continue the 
course. Or, you can take advantage of 
noes convenient monthly payment 
plan. 


1 RCA GRADUATES GET TOP 
RECOGNITION 

Thousands of graduates of RCA Insti- 
tutes are now working for leaders in the 
electronics field; many others have their 
own profitable businesses ... proof of 
the high quality of RCA Institutes 
training. 


RCA INSTITUTES, INC. Dept. ps-19 


320 West 31st St., N.Y., N.Y. 10001 


Canadians: These same RCA courses 
are available to you in Canada. No 
postage. No customs. No delay. Your 
inquiry will be referred to our school 
in Canada. 


All courses and programs approved 
for veterans under new G.I. Bill. 


CLASSROOM TRAINING ALSO AVAIL- 
ABLE. FREE CATALOG ON REQUEST. 


SEND COUPON TODAY FOR FREE DESCRIPTIVE BOOK 


RCA INSTITUTES, inc. 
Home Study Dept. PS-19 
320 West 31st Street 

New York, N.Y. 10001 


| state Zip 


l 
l 
l 
| 
| 
| 
| 
Address | 
| 
| 
| 
| 
| 
| 


| C Check here if interested in Classroom Training 
=f 


tL———— L 
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Someday you'll come 
around, <£ 


After 

you've 

had your 

fling with 

tobaccos 

kissed with per- 

fume and laced 

with honey, tr 

Revelation. Sweetand 7 
syrupy, Revelation is not. 
Revelationis simply a richer 
blend of five great-tasting 
tobaccos. Nothing else. Pipe 
smokers don’t always start 
with Revelation. But a great 
many end up with it. 


for the experienced pipe smoker. 
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PS Readers Talk Back 
[Continued] 


in the price of one Simplicity model. Our 

seven-hp. model for 1969 is priced at $385, 

not $478. Your buying-guide list also ne- 
glected to show our four-hp. model. 

Ep LARGE, Adv. Mgr., Simplicity, 

Port Washington, Wis. 


. . - Your snow-thrower chart in November 
POPULAR SCIENCE showed the Sunbeam ma- 
chines as chain-driven. They actually are 
gear-driven. Since gears afford a more posi- 
tive driving action, this is an important 
point and one we feel should be corrected. 

If you wish to list the power of the Sun- 
beam units, models LD16, DSA, and STO50 
have 114-hp. motors, and models CD18 and 
ST200 have two-hp. motors. 

W. R. SMITH, Sunbeam Corp., Chicago. 


Playing with those crazy cubes 

In “Crazy Cubes” 
[Nov. ’68] you say 
“there is only one so- 
lution to Instant In- 
sanity.” If you num- 
ber the cubes in your 
solution Blue—1; 
White—2; Red—3; and 
Green—4, the follow- 
ing arrangements will 
give four different colors on 
1-2-3-4, 2-3-4-1, 3-4-1-2 , 4- 
2-1-4-3, 1-2-3-4, 1-3-2-4, 2 
4-2-1-3. 

That gives you 11 solutions. How about 
that? 

EMBREE F. HOCKENBEAMER, Orinda, Calif. 


You’ve shuffled the cubes and essentially 
all your solutions are the same. 


. . . After reading your article, my husband 
sat down with the Instant Insanity he got 
for a present last year and solved it in less 
than half an hour. There’s only one thing 
that bothers him: Does he really belong to the 
8-12 age group? 

Mrs. JOHN R. MERIK, San Jose, Calif. 


Timing elevator trips 

I find it hard to believe that “two minutes 
will suffice to travel between any two floors, 
including changing elevators” in the World 
Trade Center now under construction in 
New York City [‘Tallest Buildings on 
Earth,” Oct. ’68]. Consider the person who 
needs to go from the 75th to the 80th floor. 
According to your story and diagram, he will 
have to take four elevators, transferring 
three times. First, he takes a local elevator 
from the 75th down to the 44th-floor sky- 
lobby. Second, he transfers to a local ele- 


Continued 


It’s no picnic. Never has been. 


Valley Forge, Meuse-Argonne, Monte Cassino, 
Pork Chop Hill—they were dirty jobs. 
And not without sacrifice. But freedom lived. 
American soldiers have never ducked 
the dirty job. And free men everywhere are 
grateful. But it’s never been done for thanks. 
Or gain. Or even glory. 
When freedom cries help, men who have 
known freedom hear the call. And they go. 
It’s no fun. But they go. Every time. 


Your future, your decision...choose ARMY. 


Army Opportunities 
Department 200 
Hampton, Va. 23369 


Tell me about soldiering and service 
to my Country. 


Name__ 
Address 
City 


State 


The DieHard 


thinks theres 
no place 


like Nome 


At 40 below, it's still— 
size for size—America’s 
most powerful car 
battery by 35%. 

At 40 below—or however 
cold it gets where you live— 
some engines wouldn't turn 
over with dynamite. But if 
your engine is in reasonably 
good shape, you stand a 
better chance of getting 
started with the DieHard 
than with any other battery 
around. 

Because the DieHard has 
35% more usable starting 
power than any other battery 
around. The white case has 
a lot to do with it. Not 
because it’s white but 
because it’s polypropylene. 
And because that's up to 6 
times stronger than old 


black rubber cases, the walls 
can be 50% thinner. This 
leaves more room inside for 
bigger plates and extra acid. 
Translated : more power. 
__ Even if your old battery 
isn't quite worn out, it won't 
cost you any more to trade 
in now, and play it safe. The 
DieHard will probably outlast 
your car. It’s guaranteed for 
five years (and when 
Sears guarantees, Sears 
guarantees). 
_ You can buy the DieHard 
in any of more than 2500 
Sears, Roebuck and Co. 
stores. And you can Charge 
It on your Sears Revolving 
Charge. | 

Why wait? Make cold 
weather starting easy as 
Eskimo Pie®. 


The Sears 5-year guarantee: 
“Free replacement within 90 
days of purchase if battery 
proves defective. After 90 
days we replace the battery, 
if defective, and charge you 
only for the period of 
ownership, based on the 
regular price less trade-in at 
the time of return, prorated 
over number of months of 
guarantee.” 

The DieHard. Sold only at 
Sears. $29.95 with trade-in. 
In Canada, at Simpsons- 
Sears at slightly higher prices. 


ALLSTATE 
You can't do better than Sears. 


DieHard batteries now fit 88% of the 12-volt cars on the road. Sears carries a complete line of other fine batteries as well, in a 


wide range of prices. 
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No Selling, No Inventory... All 
Cash Profits and YOU Set The Hours! 


You can have your own lifetime business 
right at home... work in spare time... and 
make up to $200 a month CASH! My FREE 
PLAN gives you all the facts: How to start, 
how to grow. You don’t need previous experi- 
ence. You don’t have to sell. I’ll even finance 
you. People bring you the work and pay cash. 
Over 90¢ of every dollar you collect is clear 
cash profit. And you work when you want to. 
Let me prove you can’t find a more cer- 
tain, lower cost, higher paying business of 
your own, 


Does The Belsaw Pay? 


YOU BET! 


W. R., Maryland 


“My BELSAW is work- 
ing fine and business is 
increasing by 20 to 30 
customers a month. I've 
added one employee and 
am looking for a night 
man to handle rush jobs.” 


C. S., Minnesota 


“The sharpening busi- 
ness has helped me buy 
two homes and three 
motor cars. The nice 
thing about the Sharp- 
All is that you get some 
cash every day." 


RUSH COUPON TODAY! 


Just Mail Coupon—No Salesman Will Call FREE 


BELSAW SHARP-ALL CO. 


Stan Field, President 


Name. 


709-J Field Bldg., Kansas City, Mo. 64111 
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PS Readers Talk Back 
[Continued] 


vator taking him to the 80th floor. Maybe 
to save some time and keep in shape, he’d 
be better off to walk up the five flights of 
stairs from the 75th to the 80th floor, instead 
of riding on four elevators. 

JAMES A. ULRICH, Cicero, Ill. 


The two-minute maximum was the Port of 
N.Y. Authority's estimate. You make it 
sound optimistic, but we’ll have to wait until 
1972 to try it and see. 


The beauty of a barn 

The blueprint of the Pennsylvania Dutch 
barn [“Little Red Barn for Back-Yard Stor- 
age,” Apr. ’68] used up most of my vacation 
and worked five pounds off the builder—me. 
Except for the masonry, I did all the work. 


And as you can see from the photo, it’s a 
handsome barn. 
Rosert Mattox, Wellesley, Mass. 


It sure is. 


The good old days of skating 


So W. R. Waldron would like to see “de- 
tachable skate blades” [“I’d Like to See 
Them Make,” Nov. ’68]. I imagine his par- 
ents or at least his grandparents used the old 
“spring” skates. That is what my sisters and 
I used for years, and I’m not very ancient. 
The spring skates were adjustable for dif- 
ferent shoe sizes. 

VERDA THOMPSON, Port Colborne, Ont. 


Using an oil-leak stopper 

In “What’s New for Your Car” [Nov. ’68], 
you say the Oyltite-Stik can be used with 
the engine running. Actually the instruc- 
tions for the product say it can be used “while 
the oil is running.” 

PAUL J. STEFFEN, Chicago. 

Want to get something off your chest? 


Write "Readers Talk Back,” POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


Transistor 
TAPE 


8mm 
MOVIE \ Lesa Back— 


CAMERA Erases—Rewinds. 


Includes dynamic 
Electric powered—no__ ‘speaker, microphone, 
winding! Detachable pistol tape, reels, etc. 
grip. Loads in seconds. 


Adjustable lens. 
Black and white $ hs 
or color. 


Buy Below 
olesale 


Start your own BIG PROFIT 
Home Import Business... 


Import bargains by the thousands give you 
profit opportunities beyond your wildest 


Transistorized 
TWO STATION INTERCOM 


Switch on and taik! No compli- 
cated connections. With 
66 feet connecting wire. SET 


Great surplus buys 
available also, 
Austin Jeep with 


Rolls-Ri 
engine. $3400 
h 


dreams. Men—women start now in your CALENDAR 
own Home Import Business, full or part WATCH 
fı . Ci let . : ri . 

wat bug seat, home pans Toh, time. Cash in now without previous expe- : Swiss movement. Beautiful 

i , tools, d ter, Deluxe i į i ki j styling. Tells time and date, 

Sorintniagter modal for sporty. apoeak. rience or capital investment. You can make Secon bacont eine Gi 
your first import order 10 minutes after case, stainless steel back, 
you get my proven drop ship plan. These eae a ETAL 
bargains and thousands more go quick to 33 EXPANSION 
stores, mail order operators, premium $733 BAND 11¢. 


users, friends, others. 


pes DISCOVER SECRETS OF IMPORT 
ree The Profits are All Yours! | Ria eme 


7x35 G.C.F. Clear and powerful. Plan reveals everything to start you importing Hand set Sapphire |. 
tifully balanced. Very lightweight, pro- immediately. Gives you free membership in Stone in Sterling 
Saoti ans | Cover). Contr oeueing. International Traders—famous world wide orga- ae mounting. 
nization that puts you in direct contact with sup- Ladies styles” à 
pacientes 39800 pliers abroad. It’s easy to buy below wholesale alee MATUD; 50 
Excellent condition when we show you how. Rush coupon today for — 
guaranteed. a my FREE BOOK, “How to Import and Export” 
—get details about thousands of amazing buys. 
Airmail reaches me overnight. 


HUMAN 
HAIR WIG 


Exciting new craze! 
Glamour high fashion 
wigs. Popular hair 
colors. Skillfully 
made. Luxuriously 
Soft; fine textured. 


Send No Money! 
Do Not Order From Us. 
1 show you how to get these 
bargains and hundreds of others. 
Prices shown are direct from 
‘suppliers abroad. 
Put coupon 
in mail today! 


B. L. MELLINGER, JR. 
Famous world trader... 
President of The Meliinger Co. 


More examples of thousands 
of import bargains you can 
get to make fantastic profits 
up to 200% and more. 


FISHING ROD . ww s 
FM HI-FI RADIO, . e « 
RIFLE SCOPE . s... 
MOVIE TITLE KIT 
BEADED HANDBAt 
FLASHLIGHT . 
TRANSISTOR RADIO 
CARDIGAN SWEATER 
SPINNING REEL. s + + 
STOP WATCH . 
WRIST RADIO . 
MODEL BOAT KIT 
WATER PISTOL . 
Prices subject to availabi 
price fluctuation. 


THE MELLINGER CO., Dept. C2241 
1554 S. Sepulveda 
Los Angeles, Calif. 90025 


The Mellinger Co., Dept. C2241 

1554 S. Sepulveda, Los Angeles, Calif. 90025 
Send Free Book showing how I can start a business of 
my own and make big profits. Show me how | can get 
bargains like these, how to buy below wholesale. (If under 
21, state age.) 


30-POWER 
TELESCOPE 
& TRIPOD 


Sturdy Metal 
Construction 


3 section 
Telescope lets 
you see farther. 
Extends for 
razor-sharp 
focus. 


5434 


Name. Age. 
Saati aia aaa 
City. 
State. Zip Code. 

Save 3 days... . Give Zip No. for fastest reply. 


==- 
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Advertisement 


Wouldn’t it be interesting if you could 
divide up a country in two, 
try one economic system on one side, 


another on the other? = 


Well, somebody has. 


he country, of course, is Germany. On 

one side of the Wall, an economy 
based on communism; on the other, an 
economy based on the free enterprise—or 
free choice—system. 

It’s the classic testing situation. After 
the War, the same bombed-out cities in 
both East and West Germany. The same 
depleted labor force. Same political, eco- 
nomic, social chaos. Practically laboratory 
conditions for evaluating the economic 
systems of free choice and communism. 

Seventeen years later, East Germany 
ranks tenth among the nations of the world 


in industrial production. 

But even more remarkable is the eco- 
nomic growth of West Germany. West 
Germany generates five times as much 
electric power as the East. Produces 25 
times as many automobiles. Six times as 
much cement. Ten times as much steel. 
Nine times as many housing units. 

Butter is still rationed in the East and 
costs the worker $1.25 a pound (two hours’ 
average wages). Coffee sells at $8 to $10 
a pound; chocolate $1.20 for three ounces; 
gasoline $1.40 a gallon. And the East Ger- 
man buys these commodities, when he can 
get them, out of an average salary of $35 
a week. His West German neighbor buys 
these same commodities at one-third the 
price, out of an average salary two times 
higher. 

There seems to be a lesson in basic eco- 
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nomics here. About central planners who 
set prices. Pre-determine profits. Eliminate 
the competition that generates research 
and development. Impose the standardiza- 
tion that encourages stagnation, apathy. 

We Americans learned that lesson the 
easy way. Through the experience of over 
two hundred years of a free choice system 
that has worked—and still works—to the 
economic good of us all. 

The funny thing is, there are well-mean- 
ing people right now, in our country, who'd 
like to make some changes in our econ- 


omy. They admit it’s done pretty well by 
us, but they'd like to “fix it a little.” They 
think Mary Smith, the Great American 
Shopper, has too much choice. They think 
she’s confused. Or, maybe, just not too 
bright. They think the government ought 
to protect her. 

For instance, why should she have to 
choose among 17 different kinds of olives? 
Wouldn’t it be easier if there were only 
four? So let’s standardize. The question is: 
who sets the standards? You can bet it 
won't be Mary Smith. She’s not bright 
enough. So, let some government official 
do her shopping for her. 


But, we wonder, will he know that 
Mary’s husband likes his olive 
with an almond in it? 

Magazine Publishers Association 


An association of 365 leading U.S. magazines 


Some years aco I 
was a terina 
small Michigan town. 

Idrewa pretty fair 
pay check but it 
wouldn't stretch far 
enough to provide 

the kind of living 

I wanted for my 

wife and five 
children, 

Then one day I was reading a magazine just 
as you now are and I saw an ad. It intrigued 
me, It offered me the steadily growing income 
T had always hoped for. It said I would have 
greater security and personal independence... 
and that’s what I had been wanting. 

I was a little skeptical, but I said to myself, 

‘for a postage stamp I can find out.” So I 
mailed the coupon. In a few days, I got a letter 
with a booklet that gave the whole story. It 
opened my eyes, I could see why owning my 
own business was so much easier than I had 
always thought . . . why the day to day gui 
ance of a successful worldwide organization 
could assure my own success. 

I read the booklet several times. It just 
seemed too good to be true. I talked it over 
with my wife. We decided that now was the 
time to make the forward step . . . there was no 
reason to keep postponing an income increase. 

So, I applied for a Duraclean dealership and 
I was accepted. I stayed with my job... ran a 
few ads... sent some mailings ... contacted a 
few stores and told my friends about the supe- 
rior services I was now equipped to give them. 
Evenings and Saturdays, I rendered the ser- 
vice. As the business grew, I added servicemen. 

I found that I didn’t have to develop a sin- 
gle idea myself. Every step had been prepared 

lor me and pre-tested. Hundreds of other men 
had already pret my methods successful. 

It di take long to see that I was making 
three to four times (yes, 3 to 4 times) as much 
per hour in my own business as in my printing 
baie So, after only seven months with a good 
following of customers, I quit my job to go full 
time on my own. In the meantime, I had en- 
joyed all this extra income on top of my salary. 

‘Each day, we realized what a serious mis- 
take not mailing that coupon would have been 
++. and how that little act that seemed so tri 

l at the time actually changed our lives. 

The steadily growing income brought us 


Ill guide you step by step 
into your own thriving business 


@ While keeping your present job, would 
you like to gross $12 or $18 profit per hour? 


a true story by Bob Ferrel 


many things we could not afford before. M 
efforts were so much more productive. I sched- 
uled my time to my own liking. When we 
wanted a day or two off, we took it. I worked 
hard but, if Ï wanted to be home early or quit 
at noon, I did. 

This is not a business for a lazy man, But if 
i ious and will work to deserve 


gs in life we all want, this busi- 
ness is made to order for such a man. 

I became so enthusiastic about this business 
and so appreciative of what it had brought my 
family that, whenever a man opened a dealer- 
ship near me, I helped him get a quick start. 

‘he company learned about this and had 
each new dealer in my section of Michigan 
spend a day with me. One day the president of 

uraclean Company asked me how I would 
like to move to Headquarters and spend my 
entire time helping dealers to increase their 
sales and profits, 

That was good news to my ears. Since then 
I have worked with hundreds of our dealers in 
their own towns and at regional meetings, con- 
ventions and dealer group meetings. But much 
of the time I am right here at my desk in touch 
with our dealers by letter and telephone. 

Incidentally I sold my dealership at a good 

rofit. Dealers sell their Duraclean businesses 
lor up to ten times their cost. After 30 months, 
Leo Lubel sold for $7,116 above his cost. If for 
any reason a dealer wants to sell, we maintain 
a service to locate buyers and help him sell. 

Our job here at headquarters is to show each 
individ Duraclean dealer how to use his 
own abilities to bring him greatest success. I 
know hundreds of our dealers on a first name 
basis. We work together as one happy family. 
If you become a Duraclean dealer, I'll be as 
close to you as your telephone or mail box, 


It’s Easier than You Think 
To Build Your Own Business 


If you've wanted to BE YOUR OWN BOSS... 
to become financially independent and have a 
fast growing income, now YOU CAN. And 
you own a Nationally Advertised business. 

You can stay at your present job while your 
customer list grows . . . then switch to full 
time, lining up jobs for your servicemen to do. 
One job a day brings a good starting income. 

If you hire two servicemen (full or part time) 
while you keep your job, the national price 
guide provides you a gross profit of $12 an 
hour on their work and this is much easier to 
do than you think. We show you how... 
step by step. That’s $420 for a 35 hour week. 

Your gross profit on three servicemen is $18 
per hour. Duraclean dealers find it easy to 
gross $6 per hour on EACH serviceman plus 
$9 an hour on any service they themselves 
render. The 24 page illustrated booklet we'll 
mail you (with no obligation) explains how 
most of your gross profit becomes clear net 
profit. Your income is limited only by the 
number of servicemen you employ. 

You can operate from a shop, office, or your 
home. Equipment is light and portable. 

At the start, you may want to render service 
yourself . . . or you can start with full or part 
time servicemen. This business is easy to learn 
+». easy to start . . . so easy to service that 
women dealers do it. We prefer you have no 
experience . . . not have to “unlearn” old ways, 

e are NOW enlarging this worldwide sys- 
tem of individually-owned service businesses. 
If you are reliable, honest and willing to work 
to become financially independent, we invite 
you to mail the coupon. 

When you receive our illustrated booklet, 
ye will see the way we show you step by ste; 

ow to quickly get customers . . . and still 
more customers from their recommendations. 

You have 6 superior services that are ren- 
dered “on location” in homes, offices, hotels, 
theaters, clubs, motels and institutions. 

These are not ordinary services. You have 


the prestige and endorsement of leading furni- 
ture makers and carpet mills, of Parents’ 
Magazine and McCall’s, of Research and Test- 
ing Laboratories. 

‘National magazine advertising explains su- 
perior merits of your services, builds your cus- 
tomer confidence and brings job leads to you. 

We and a Duraclean dealer will train you 
and assist you. He'll reveal his successful, 
proven methods. You have pre-tested news- 
paper and yellow-page ads, commercials, and 
a full mailing program. 

Stores, upholsterers, insurance adjustors, 
and decorators refer jobs to our dealers. These 
year ‘round services are in constant demand, 


Start Small, Grow Big 
in this Booming Business 
Many men have said to us, “I can’t afford to 
give up my job till I know I have a sure thi 
+++a sound business that will provide boti 
security and a better living for my family.” 
That made sense to us so we worked out 
such a plan . . . and those same men are now 
enjoying a Duraclean dealership in many com- 
ities. You don’t experiment. You use 
roven metho ou have our back- 
“know how. 


ing an 
oes this appeal to you? Don’t decide now. 
Mail the coupon so you'll have the facts to 
decide wisely. There is no obligation, You'll 
then know whether this is what you want. 
A third 


You can start small and grow big. 
century ago Duraclean was an idea... but it 
caught fire and spread to a world wide service, 
Why did it spread? (1) superior processes. 
(2) proven customer-getting methods (3) 
Day to day guidance from Headquarters. 

ur first service, the care of upholstery and 
carpets not only cleans, it enlivens the fibers 
++. revives dull colors. Pile rises with new life. 
There's no harsh machine scrubbing. No soak- 
ing. Mild aerated foam lightly applied lifts out 
dirt, grease, many unsightly spots like magic. 
Furnishings are used again in a few hours. 

Government figures show service businesses 
are growing faster than industries and stores 
: » , $750 million yearly potential just in rug 
and furniture cleaning. Your 5 other services 
are explained in the free booklet we'll mail you. 

few hundred dollars establishes YOUR 
OWN business, A day's profit more than pays 
the monthly payments we finance for you. 

Men frequently take in partners, 

We furnish electric equipment and, with 
first shipment, enough materials to return 

our TOTAL investment. If you have good 
abits and know the importance of customer 
satisfaction, you can likely qualify for a Dura- 
clean dealers! lp, 
DAY is the time to reserve a Duraclean 
dealership, before someone takesyour location, 

It's been said, “Opportunity knocks but 
once at every man’s door.” This could be that 
one rare opportunity in your life. 

It is surprisingly easy to learn this business, 
You can decide from the information we will 
send you whether to apply for a dealers! 
So, with no obligation whatever, mail tl 
coupon TODAY. Cut it out NOW so you 
won't forget to mail it. 


Mail this coupon TODAY 


It may put you in business 


į Duraclean Co., 9-181 Duraclean Bldg. 1 
Deerfield, 111. 60015 F 


jecurity wi 
ip finance me. No sal 


Zone__State—____ 
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“Say, Smokey-” 


A clinic on cars by America’s 
most famous mechanic 


Each month in Popular Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 
and address. 


“My ’65 Ford Fairlane V-8, with three- 
speed manual transmission, has turned into 
a real shudder box. The problem began last 
winter after 53,000 miles. On cold mornings 
I could hear a grinding sound when I started 
the engine with clutch depressed. There was 
no slippage, but the clutch-pedal return was 
sluggish and required a nudge from my 
toe. My nondealer repair shop recommend- 
ed a new clutch, which I had them install. 
When I got the car back, I couldn’t get a 
smooth start without the whole car shud- 
dering. The shop mechanic said it would 
smooth itself out in time, but after 5,000 
miles, I find no improvement; it is even get- 
ting worse. What gives? Could the clutch 
they installed be bad?” 

STEPHEN G. PETERSEN, Gaithersburg, Md. 


It’s hard to tell at this distance exactly 
what’s wrong, but I can help you this much: 
If the engine is running properly, the motor 
mounts are okay, and the rear axle and its 
supports check out in good shape, but the 
clutch shudders on release, then you have 
clutch trouble. That clutch should be re- 
placed as a complete assembly, including 
pressure plate. 


“I have a differential hum between 30 and 
35 m.p.h. in my ’66 Plymouth Fury. At oth- 
er speeds I don’t hear it. Can this be cor- 
rected, and, if not, is it harmful?” 

RALPH A. ROUTSOND, St. Petersburg, Fla. 


I doubt that this hum can be adjusted. 
Once a ring and pinion run in a set position 
for a few miles, usually you can’t change the 
setting without getting even more noise. It 
really shouldn’t make this noise, so if you 
are still under warranty, better try to get it 
fixed. If the job will be “on you,” Pd say if 
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the hum gets any louder, you’d better get it 
done. 


“My 1968 Dodge Charger 383 with Carter 
two-barrel carb gives trouble cornering. After 
braking and hard cornering, when I accel- 
erate nothing happens for a couple of sec- 
onds. There seems to be a dead spot 
where she doesn’t get gas. The carburetor 
has been replaced and still it happens.” 

Luoyp B. CARGILE, Maryville, Tenn. 


That is not an ideal carb for sports-car 
driving. The trouble is that it is either too 
lean or too rich when you corner hard. I im- 
agine it is on the lean side. You can fix 
this with a cut-and-try job. A 100-percent 
fix is to fit the manifold for a Holley four- 
barrel carb (for that size engine) with a 
“race bowl”—the one where the floats face 
fore and aft, not side to side. 


“I get a bad miss under acceleration in 
my 1966 Buick Skylark with 340-cu.-in. en- 
gine. It has been tuned up twice at 10,000- 
mile intervals without relief, and the mechan- 
ics say they can find nothing to cause it.” 


Jess Cason, Bakersfield, Calif. 


The quickest way to relieve that pain is 
to get the car onto a dynamometer at a shop 
where they also have a Sun scope. Check 
the ignition under load. If that’s okay, look 
for a leaking manifold. I think you’re going 
to find that the ignition breaks down some 
place under load. 


“Our ’66 Bel Air has been acting up ever 
since we bought it. It has automatic trans- 
mission. It has to be cranked at least five 
times before it starts, and then it idles real 
rough. On bad days, when all else fails to 
start her, it helps to take off the air cleaner 


Continued 


OVER 100,000 MEN CAN TELL YOU: 


“NTS HOME- 


TRAINING 


REALLY PAY§ 


Learn a new technical skill with NTS 
Project-Method home training. Over 
100,000 men have done it. You can too! 
The NTS Project-Method makes learning 
fast and exciting...with easy-to-understand 
lessons, and by working on equipment, sent 
at no extra cost. All it takes is a few hours 


ELECTRONICS 


NTS offers new, up-to-date courses and kits, 
designed to meet the challenges of today’s 
expanding technology. Integrated circuits, solid- 
state components, and much more. You get all- 
new kits to build a 5” oscilloscope, transceiver, 
VTVM, a beautiful 25” color TV. With our new 
computer course, you.receive the exclusive NTS 
Compu-Trainer®. All at no extra cost. Send for 
full information on your opportunity as an elec- 
tronics technician. Mail coupon now for FREE 
COLOR CATALOG. 


Accredited Member: SEND FOR he 
National Association of FREE CATALOG = i 
Trade & Technical S i 
Schools, National Home & SAMPLE a4 

Study Council LESSON. —S o, 
CLASSROOM TRAINING AT LOS ANGELES 

You can take classroom training at Los Angeles in aes 
Sunny Southern California. NTS occupies a city block 

with over a million dollars in training facilities. Check VETERANS 
coupon for full information. 

HIGH SCHOOL AT HOME 

National offers accredited high school programs. 


Take only the subjects you need. Study at your own 
pace. Everything included at one low tuition. Check 
coupon for full information and E catalog. 


NATIONAL Gee SCHOOLS | 


WORLD-WIDE TRAINING SINCE 1905 
4000 So. Figueroa Street, Los Angeles, Calif. 90037 


a week. This professional NTS training 
pays off in bigger opportunities, bigger 
income...in a new, interesting job or in 
your own business. 

Choose a new career from these wide- 
open fields below. We'll send all you need 
to get started. 


AIR CONDITIONING 


REFRIGERATION/HEATING 


NTS gives you fast, thorough training in a giant, 
growing industry. You can become expert in 
industrial cooling, commercial refrigeration...and 
household refrigerators, air conditioners, heating, 
freezers, even electrical appliances. You get © 
essential equipment for field work—at no extra 
cost! Multitester, gas manifold, leak detector, 
tools and more. Send for complete facts in FREE 
COLOR CATALOG. 


NATIONAL "= SCHOOLS (9 


WORLD-WIDE TRAINING SINCE 1905 


[] Send me my free color catalog and sample les- L] 
son for the career-field checked below. No 
Ẹ obligation. No salesman will call. I 
g ELECTRONICS AIR_CONDITIONING/ I 
EI Color-TV Servicing REFRIGERATION/HEATING i 
J C Communications c Air Conditioning/ 
A C industriol & Computer  Refrigeration/Heoting & J 
Electtanics jectrical Appliances I 
I O Air Conditioning/ 
I C HIGH SCHOOL Refrigeration/Heating I 
AT HOME Servicing Course 
I 202-19 
f same AGE 
E avpress 


i cr STATE ZIP. 
o Check if interested in Veteran Training under new G.I. Bill. 
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lerested ONLY in Classroom Training at Los Angeles. 
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Soup 


your engine. 


Here’s the 
soup. 


t , 
“*BURETOR CLEAN 


‘rans carbureto” 


ON-THE-pNGINE a 
jms, vorninh od 
the 


GUMOUT. A canful in the tank does 
the job. Cleans your carburetor as 
you drive. Dissolves gum and var- 
nish in the fuel system on contact. 
You'll start faster. Idle smoother. 
Get more power on less gas. 

A can of GUMOUT in the tank three 
or four times a year will keep your 
engine humming a happy tune. 


GUMOUT 


Pennsylvania Refining Co., Cleveland, Ohio 44104 
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“Say, Smokey—” 
[Continued] 


to start. Even when warm, it stalls when 
you put it in reverse. Oil has been changed 
regularly, and I had the car tuned as well, 
not long ago.” 

Rosert D1 PAoLo, Detroit, Mich. 


It needs tuning. You said it was, but it 
sounds to me like they did the job on an- 
other car by mistake. When you get a little 
spark at the right time added to a little gas 
and the right amount of air, you can’t keep 
it from starting. Either go back to the shop 
that was supposed to have tuned it, or some 
other shop, and get the carburetor set and 
repaired. Also get the ignition checked. 
Many things can cause hard start and rough 
idle, but a good mechanic with proper equip- 
ment can correct it. 


“I recently installed a Sun Super Tac in 
my 1967 Mustang GTA-390 with three-speed 
automatic transmission. What ld like to 
know is: What is the maximum r.p.m.? Can 
you give me some suggestions for improving 
fuel economy with this rig?” 

GERALD M. Woops, New Orleans, La. 


Proper shift points can be obtained only 
from the horse’s mouth—in this case the 
Ford engineers who wrote the specs for that 
car and automatic-transmission combination 
in the service manual. Maximum r.p.m. for 
long life, in my estimation, is about 5,500. 
The best recipe for economy in mileage is 
to hold acceleration to a slow, firm, and 
steady rate. Plan your stops, also, to get 
away from panic braking. 


“The crankcase on our ’61 Tempest four 
builds up back pressure, pumping oil out 
through the vent in the fuel pump and 
through the breather cap. The smog-control 


| intake is quite small. Any suggestions for a 


reasonable fix?” 
G. W. EASTMAN, Oakland, Calif. 


Tm afraid there’s no short cut here. For 
another seven or eight years’ use, you could 
have it pulled, disassembled, and cleaned 
up and repaired. It’ll probably need rings, 
and the valve guides should be checked, us- 
ing PC valve seals on stems. Among other 
things, you’ll probably also find the timing 
chain and damper shot. Maybe you’d do 
better to get an estimate on a complete 
overhaul, and balance it against what you 
can do in a trade-in. 


“At 1,100 miles, a noise came in the en- 
gine of my 1967 Ford half-ton pickup (240 cu. 
in.). The Ford factory service representa- 
tive of Jacksonville, Fla., told me it was a 


Continued 


Coast-to-Coast Shortage of Trained Draftsmen 
Opens Thousands Big Salary Jobs for Beginners! 
Now you can take your pick of thousands of big 
salary jobs open to Draftsmen (see ‘‘help 
wanted” sections of metropolitan newspapers). 
Huge nationwide demand ...U.S. Dept. of Labor 
more Draftsmen needed in next 10 
not enough applicants to fill drafting jobs 
available now!” Our easy “Quick-Learn” Meth- 
od has helped hundreds toward good income, se- 
curity and prestige as Draftsmen. Why not you? 


You Need No Drawing Skill—No Technical Ability 


NASD's staff of Professional Draftsmen guide you step-by- 


. With our spare time home-study plan you work on ac 
fakes learning fun — easy to remember, too. 
aduates have succeeded with only grade school train- 

t good earnings drafting part time while still 


upon today get FREE “DRAFT- 

G CAREER KIT,” Sample Lesson, Drafting Aptitude 
Test including intri; new 5-WayDrafting Instrument 
and 20 page Book “Your Future in Drafting "jam-packed 
with revealing facts on your opportunity to win top pay and 
job security in Drafting. Everything mailed to you FREE 
and WITHOUT OBLIGATION. No salesman will call 


IGH PAY JOB IN DRAFTING! 


High School 
Draftsmen ty 


ca O Architectural Drafting 


y Today's population explosion guarantees boom 

i in building of homes, churches, schools, fac- 
li tories, office buildings & warehouses is just 
starting. Thousands Architectural Draftsmen 
needed NOW because drawings must 
be made of every part of every 
building before ground 
can be broken. 


Precision Drawing Instrument Set, Profession. 
al Drafting Board Outfit and Fingertip Tilting 

Drafting Table are given to you with your com EXPERIENCE 
plete North American Course in Drafting. REQUIRED! 


U.S. LABOR DEPT. REPORTS 
SERIOUS SHORTAGE OF DRAFTSMEN 


(The following quotes from U. S. Labor Dept 
point out nationwide shortage for Draftsmen) 


“The dearth of qualified applicants has resulted 
in increasing calls for trainees, as employers in 
many areas relaxed hiring specifications. Experi- 
ence requirements have been virtually elimin- 
ated, along with age barriers.” 

“Steadily growing employer requirements.. „were 
accompanied by marked reductions in the supply 
of draftsmen available.” 


TOP AMERICAN EMPLOYERS 
WELCOME NASD GRADUATES 
e would be interested in interviewing your 


as potential employees.” REMINGTON 


“At the present time we have several openings 


© Mechanical Drafting 


Skyrocketing U.S. mass production requires 
millions of drawings & thousands of Mechani- 
cal Draftsmen all along the way. Drawings must 
be made of every PART of every product used 
in the U.S. (as well as of the machines 
that make these parts) before nae 

duction can be started. 


al aloe Gets 507% Raise! ne ig 
‘Shortly after | pleted Superintendent of Public 


psa $820 Month! your course Instruction i 
shop foreman, My pay was Accredited Member, 


gra 


“My first position after com 


$ è 3 d by half 

available for qualified Draftsmen. I look for-  saoitcanemat cop. pleting your course jumped my 4 National Home 

ward to considering graduates of your insti- 11711 Woodeut Ave A income from $350 to $820 per i New York AN Study Council 

Lohn WESTINGHOUSE pearen “Sth -G.W Tenn. No Layoffs! s are (ais ) PPR E S 

“We have immediate openings for designers ` Big Promotion! ‘i Surikes and layoffs are N TE you may be eligible 

and Draftsinen and have a definite interest in | -SCWOCTIGL T (ee i wes promoted from the Your training has opened t Gay taducatian beet 

interviewing candidates immediately.” WESTERN GEAR Sg æ production line ahead of & the door to'a, wonderful Aerie 

ea others and got a good pay future for me." a 2 

AMERICAN MACHINE & FOUNDRY Sims a E Wiee eG Ole lan Enginering 


ALL 4 FREE! 
Rush Coupon 7 


ae RE, Š (1) 5-Way Drafting Instrument— [NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 

iu yours to keep as a FREE | 4500 Campus Dr., University Plaza, Newport, Calif, 92660 i 
FIING GIFT without obligation. | Rush “DRAFTING CAREER KIT” including Book, Sample Les- | 
Al (2) 20-Pg. Drafting Career Fact | son, Aptitude Test & Drafting Instrument — ALL FREE! Nol 
i Book — packed with details Į salesman will call, 1 

about career opportunities. 1 
(3) Self-Scoring Drafting Aptitude Tame 

Test — tells if you are suited 1 


Your F 
i oR 


AGE_ 


for high-pay Drafting Career. 1 
(4) Sample Lesson —a “sneak 1 ADDRESS- — EA 
preview” of things to come. I 


NORTH AMERICAN SCHOOL OF DRAFTING | 


1 

i 

= 

i 

| 

a 

1 

I 

4500 Campus Dr., Dept. 4181, University Plaza, Newport, Calif. 92660 a 
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If you think 
soldering is difficult... 


this Willer: kit 
will change your mind 


Soldering is simple, sure and fast with a Weller 
dual heat gun. It heats up to 40% faster than 
other soldering tools. Its exclusive two-position 
triggers lets you switch instantly to high or 
low heat. The gun has long reach, lets you get 
into tight places. Its built-in spotlight lets you 
see what you're doing. The kit includes all 
your soldering needs in a rugged plastic case. 


Dual heat soldering gun kit. 100/140 $095 
watt gun, 3 soldering tips, tip wrench, list 
soldering aid, solder. Model 8200PK. 


Heavy-duty dual heat soldering gun 
kit. 240/325 watt gun; tips for solder- $1395 
ing, cutting, smoothing; tip changing list 
wrench and solder. Model D550PK. 

Available in Canada 
WELLER ELECTRIC CORP., Easton, Pa. 


World Leader in Soldering Tools 
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“Say, Smokey—”’ 
[Continued] 


‘piston slap.’ and that Ford didn’t know what 
was causing it and couldn’t fix it, but were 
working on a solution. That was several 
months and 6,000 miles ago, and the noise 
has grown worse. Still the service repre- 
sentative hasn’t agreed to do anything about 
it. What do you think?” 

RALPH A. GUTHRIE, Callahan, Fla. 


My idea would be to write a letter to the 
boss at Ford Motor Co., telling him all about 
it. I'll bet the noise would disappear in a 
hurry. The only place he’ll stand for noisy 
engines is on the race track. 


“My ’66 Pontiac GTO with standard 
transmission hesitates just as the throttle is 
opened after decelerating. A dashpot from 
an automatic-transmission-model GTO 
helped some, but the jerking on accelera- 
tion is still annoying. The best of the local 
mechanics haven’t been able to help, though 
they've rebuilt the carb and set it to specifi- 
cations. Help!” 

Rosert K. JOHNSON, Roanoke, Va. 


It’s probably lean, just off idle. I don’t 
think there’s a run-of-the-mill fix. Get your 
carb man to enrich the accelerator pump 
stroke, or better yet, if he can, get the 
stroke in quicker. From there on, if it still 
isn’t right, only Rochester can help. There 
is a possibility that you might clear this 
problem by playing with the timing, espe- 
cially for a little extra advance. The spark- 
plug heat range and gap can also cover up 
some minor carb problems. 


“I’m a teen-age owner of a ’59 Galaxie 
with a 332-cu.-in. engine and Cruise-O-Mat- 
ic. It has 75,000 miles on it and is just 
starting to smoke from the breather, though 
it doesn’t smoke from the exhaust or use 
any oil. Since I plan to keep the car awhile, 
will it do any harm to the engine to continue 
using it this way, until I can afford the money 
to rebuild it?” 

Rex GREGORY, Clarksville, N. Y. 


So long as oil consumption isn’t too bad 
or no unusual noises pop up, you can wait 
and let her smoke. You might get some 
temporary relief from an additive like STP, 
which will give the rings a sort of hydraulic 
seal, though I don’t recommend this in 
place of a repair job. 


Got a question on autos? Send it to: 


“Say, Smokey—"’ POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


cr 


TOM McCAHILL SAYS: 


“The appliance repair field 


is so uncrowded 
it’s almost lonely!” 


Someone once said that if you build a better mouse- 
trap, the world will beat a path to your door. In the 
home appliance business, a lot of enterprising com- 
panies have gotten rich peddling a long list of handy 
electrical gadgets for the home. The trouble is, the 
dozen or more appliances in the average American 
home can go on the fritz, and men with the proper 
training to do repairs are as scarce as knee-length 
skirts on teen-agers. 

Good Appliance Repairmen are a rare breed these days. 
Those with a little ambition are booked so solidly you 
can wait days to get somebody to fix a balky refrig- 
erator or cantankerous toaster. Sometime, you have to 
settle for a bum job from a guy who had no business 
calling himself an Appliance Repairman in the first 
place. 

This brings me to my point. If you want to make money 
in a field that’s begging for trained technicians, there’s 
a fine, low-cost home-study plan available that teaches 
you how to handle every type of Appliance repair in 
detail—including refrigeration, air conditioners, and 
even small gas engines, This course was prepared by 
the instructors at National Radio Institute. This is the 
oldest and largest home-study school in the Electronics/ 
Electrical fields with more than fifty years’ experience 
training men like yourself for new careers or spare-time 
or full-time businesses of their own. 

A few years ago, NRI recognized the increasing de- 
mand for trained Appliance Repairmen. They set about 
preparing well-illustrated, easy-to-understand lessons 
that teach you how to repair home, commercial and 
farm Appliances. NRI even added a professional Ap- 
pliance Tester that’s included in their low tuition. 
With the Tester and a few basic tools you probably 
already have, you’re equipped to service most Electrical 


an hour in spare time fixing Appliances for friends and 
neighbors within a few months after enrolling, my name 
isn’t McCahill. 


The reason I'm no doubting Thomas, is because the 
staff at NRI is composed of experienced instructors 
who guide you through the course with more personal 
attention than you'd get in many classrooms. With the 
kind of help they give a student and the kind of course 
they have, you can be the man in demand in this field— 
even if you’ve never tried to rewire a plug, or got fed 
up with school at the 9th grade. 


The best advice I can give you is to clip the coupon 
below and send for the NRI Appliance Training Cata- 
log. It’s free, and there’s no obligation. NRI doesn’t 
employ salesmen, so nobody will be knocking at your 
door. All it will cost you is a postage stamp. Take it 
from Uncle Tom, the Appliance Repair field needs 
good men. Now. 


Appliances. If you aren’t making as much as $4 to $6 TOM McCAHILL 
r=- te A ae a S A -----} 
l APPLIAN l 
CE DIVISION, NATIONAL RADIO INSTITUTE 601-019 

! 3939 Wisconsin Avenue, Washington, D.C. 20016 re you served, Since January 3 1, 1955 l 

or are in service, chec ine ‘below. I 
| OK-—I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. i 
| Name. l 
l l 
| Address... i 
| City... 
I Accredited Member National Home Study Council. Check for facts on new GI Bill. I 
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Last-minute news 
and notes to keep you 
up-to-date 

By W. STEVENSON BACON 


This amazing prop can drive a 
submarine in any direction—up, 
down, sideways, fore, or aft. 
Known as Varivec (for variable- 
thrust vector), its blades continu- 
ously change pitch in cycles to 
give thrust in any direction. (Ex- 
ample: As each blade reaches a 
position, say one o’clock, it turns 
to match the pitch of the blade 
before it.) Varivec can give sub- 
mersibles very high maneuver- 
ability for hovering and getting 
out of tight places. Developed by 
Westinghouse, it is driven by a 
single constant-speed electric 
motor. Control is with a handle 
that can move along three differ- 
ent axes: It turns, moves back 
and forth, and up and down. 
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There’s a new gadget for your car, a tiny analog com- 


-puter that measures hours of engine operation, time to 


start the engine, and days since last servicing. It then 
tells you when you need grease and oil. Heart of the 
computer is called an E-Cell Accumulator. Developed 
by Bissett-Berman Corp. of Santa Monica, Calif., it is 
like a vacuum tube with a cathode and a silver-plated 
anode. As voltage from the inputs (wires leading to 
starter, ignition, and calendar input) is applied to the 
cell, silver is gradually transferred to the cathode. When 
all the silver is removed, cell resistance increases and a 
transistor amplifier causes a red light to flash the next 
time you switch on the ignition. The amount of silver 
used in the cell corresponds to a preset service program 
you set up for your car. 


Hydrogen-bomb spaceships that “bomb” around the 
galaxy are not just fiction: They’re becoming techno- 
logically and economically feasible. Writing in Physics 
Today, Prof. Freeman Dyson predicts that the engines 
will be huge spheres in which hydrogen bombs are ex- 
ploded every few seconds. They'll be connected to the 
space ships by a system of shock absorbers. Dyson 
points out that chemical rockets are at their practical 
limit, and that hydrogen fuel would be 1,000 times less 
expensive than chemical and nuclear fuels now used. 
The ships could travel at a rate of 3.6 light years per 
century. (Since the nearest star is 4.3 light years, one 
would plan on sending colonies rather than individuals.) 
The only problem: The smallest possible hydrogen- 
bomb ship would weigh 100,000 tons and one large 
enough to carry a colony would weigh a few million, 


Put white light in and you get a color picture out. This 
sums up an intriguing device just developed by two 
Sandia Laboratories engineers that can selectively filter 
white light to produce a color display. It’s based on the 
fact that certain new ferroelectric ceramics become bi- 
refringent (separate light in different rays according to 
wavelength) when voltage is applied. This effect can be 
changed by increasing or decreasing voltage. The voltage 
tends to align microscopic dipoles within the ceramic 
itself. By feeding very precise voltage pulses to a ceramic 
plate made up of many color cells, you can produce an 


image with all the colors in the spectrum. The device 
tucca Feo 
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SOURCE H N 
RE. PLANE- POLARIZED 


NARROW-BAND 
PUME-POARIZED COLOR LIGHT 


WHITE LIGHT 


GENERATOR 


ELUIPTICALLY POLARIZED WHITE LIGHT 
CONTAINING ALL COLORS 


works with polarized light, and a second polarizer or 
analyzer is used to display the output. First uses may be 
as a means of storing visual information like an erasable, 
re-usable color slide, and as a rapidly changeable color- 
display screen for computers and other electronic equip- 
ment. Principle is shown in the diagram above. 
Continued 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Electric Generator. 
Generates up to 90 volts by turning crank. 
Use in high impedance relays. Charge 
ground and bring up night crawlers for bait 
or study. 2 Alnico Magnets alone now worth 
more than original gov't cost of $15. Wt. 2 


Ibs. 

Stock No. 50,225N... $6.95 Ppd. 
Mtd. with light, to demonstrate lectrictty. 
Stock No. 50,365N... „$11.95 Ppd. 


FLY 9-FT. HOT AIR BALLOON 

A Ft. tall. Rises to amazing heights on just 
jupplied with tether 
be used over and over. Easy 
fly. Loads of fun. Great for celeb ns, 
ence fairs, plain fun. Will lift model gliders, 
parachute: instruments, etc.—anything up to 
“ss Approx. 5 ft. diam. when fully inflated. 
Kit contains 10 pre-cut red & wits, gores 
(No. 1 model paper), 6 ft. 14- 

bottom ring, top, ‘i 
Stock No. 60,691N.. 


AMER. MADE OPAQUE PROJECTOR 


Projects illustrations up to 3” x 34%4"— 
enlarges them to 35” x 30” if screen is 64% 
ft. from projector, larger pictures if screen 
is further away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. cur- 
rent . . . 6 ft extension cord and plug 
included. Operates on 60 watt bulb, not in- 
cluded. Size 12” x 8” x 414" Wide. Weight 


1 Ib, 2 ozs, 
Stock No. 70,199N .. ... $7.95 Ppd. 


GRIND YOUR OWN MIRROR KITS 
Featured in April Pop. Science Art: 
“Hugh Downs Tells How He 
Builds Telescopes for Fun” 

Kits coni fine annealed pyrex mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. Build instruments ranging 
in value from $75 to hundreds of dollars. 


MINIATURE WATER PUMP 
Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (2%” x 1%) 
electric motor and pump ideal for hobby- 
ists, labs, schools, Pumps continuous flow 
ot water at rate of one pint per minute at a 
12” head. With two ‘‘D’’ batteries in series, 
will pump up to 24” high. Runs 48 hours on 
battery. Works in 2 directions Self-primi 

N ... „$2.25 Ppd. 


Stock No. 50,3451 
KEEP PACE WIT! 


d THE SPACE AGE! 
AMAZING 
BARGAINS 


for Fun ° Study ° Profit 
from 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 


3” ASTRONOMICAL TELESCOPE 
See the stars, moon, phases of Venus, 
planets close up. 60 to 180 power—famous 
Mt. Palomar seflecting type. Aluminized and 
overcoated 3” diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks 
on both axes. Has 60X eyepiece and mounted 
Barlow lens. 3X finder, hardwood tripod. Incl 

““STAR _CHART''; 272-page HANDBOOK, 
“HOW TO USE YOUR TELESCOPE” 


Stock No. 85,050N $29.95 Ppd. 
Stock No. 85.150N $84.50 fob 
Stock No. 85,086N $100.50 fob 


GIANT WEATHER BALLOONS 


“Balls of fun’’ for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 

Stock No. 60,568N (8° diam.)......$2.00 Ppd. 
Stock No. 60,632N (16° diam.) . $7.00 Ppd. 


NEW! PROJ ECTION KALEIDOSCOPE 


A low-cost unit with 9” diam. id wheel. 


Projects brilliant color patterns which do 
not repeat. Specially designed wheel, 3” 
projection lens and Visual Special Effects 
Projector make it possible. Easily operated. 
Large screen image at short projection dis- 


tance perfect for photo backgrounds, light 
shows, parties, dances, etc. Front or rear 
projection. Incl: 1 RPM 115V Motor, motor 
bracket, loser ouee 

Stock No. 71,121N --$94.50 Postpaid 
acre MULTI- COLORED GLASS ACCES- 


SORY 
Stock No FE 122N -(9" Diam.) $5.00 Ppd. 


MODEL DIGITAL COMPUTER 

Solve problems, teach logic, play games, 

Adds, subtracts, multiplies, shifts, comple- 

ments, carries, memorizes, counts, com- 

pares sequences. Colored plastic parts easily 

assembled 12” x 314” x 43%" Incl, step by 

step assembly diagrams. 32 page instruction 

book covering operation. Computer language 

(binary system) programming, problems and 
15 experiments, 

Stock No. 70 683N .......... 

IT’S HERE—BIG, NEW bigicoMP. in 

Stock No. 70,' S46N (Intro. price) $16. 00 Ppd. 


WOODEN SOLID PUZZLES 
Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve prablema, 
Stock No. 70,205N . $4.00 Ppd. 


MONEY-BACK GUARANTEE 


Order by Stock No.—Send Check or M.0. 


GIANT FREE CATALOG 


| 148 Pages! More than 4,000 | 
| { 7 UNUSUAL BARGAINS! 
Packed with huge ague: I 


scopes, 
. Magnifiers, 


gall 
illustrations. 
XD 


HOMER SCIENTIFIC C 
Building. Barrington, N. 
O 

GT CON 
l City — State —— Zip — | 
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ACCOUNTING 
Accounting (U.S.A.) 
Accounting (Canadian) 
Accounting for Business 
Programmers 


ARCHITECTURE ART 
AND BUILDING Amateur Artist 
Architectural Drawing & Commercial Art 
Designing Commercial Cartooning 
Architecture Illustrating with Options: 


Accounting for Building Contractor —Magazine 
Management Decisions | Building Estimator —Advertising Layout and 
Auditing Building Inspector Mlustration 


Business Law (U.S.A.) 
Cost Accounting 
C.P.A, Review (U.S.A.) 
General Accounting 
Income Tax (U.S.A.) 
Industrial Accounting 


Interior Decorating 

Oil Painting for Pleasure 

Show Card & Sign 
Production 

Show Card Writing 

Sign Painting & Designing 


Building Maintenance 
Carpenter-Builder 
Carpentry & Millwork 
Fundamentals of 

Urban Planning 
House Planning & Interior 


Junior Accounting oe Sketching & Painting 
Office Accounting jason 

Practical Accounting Painting Contractor path R 
Public Accounting Reading Arch. Blueprints cone 


‘Small Business Review in Arch. Design & ‘Automobile Body 


Accounting (U.S.A.) Practice 
Starting & Managing a Review of Mech. Systems Rebuilding & Refinishing 
Small Bookkeeping in Buildings Automobile Electrical 


Technician 
Automobile Engine Tune-Up 
Automobile Technician 
Automotive Mechanic 
Diesel-Gas Motor Vehicle 
Engines 


Service (U.S.A,) 


CAST 
YOUR 
BALLOT 
FOR 
A 
SUCCESSFUL 
FUTURE! 


Special rates to members of U.S. Armed Forces 


BUSINESS 
Advertising 
Business Administration 
Business Practice (Cond.) 
Canadian Business Course 
Condensed Marketing 
Direct Mail & Mail 
Order Advertising 
Industrial Psychology 
Inventory Control 
Magazine & Newspaper 
Advertising 
Managing a Retail Business 
Managing a Small Store 
Marketing Management 
Marketing Research 
Modern Executive 
Management 
Office Automation 
Office Management 
Production Management 
Purchasing Agent 
Retail & Local Advertising 
Retail Business 
Management 
Retail Merchandising 
Retail Selling 
Systems and Procedures 
Analysis 


BUSINESS: SALES 
Creative Salesmanship 
Real Estate Salesmanship 
Salesmanship 

Sales Management 


BUSINESS: 
SUPERVISION 

Basic Supervision 

Industrial Foremanship 

Industrial Supervision 

Management, 
Salesmanship & Sales 

Modern Woman as a 
Supervisor 

Personality Development , 

Personnel-Labor 
Relations (U.S.A) 

Supervision 


CHEMICAL 

Chemical Engineering 

Analytical Chemistry 

Chemical Engineering Unit 
Operations 

Chemical Laboratory Tech'n 

Chemical Process Operator 

Elements of Nuclear Energy 

General Chemistry 

Instrumental Laboratory 
Analysis 


CIVIL ENGINEERING 

Civil Engineering 

Construction Engineering 
Technology 

Highway Engineering Tech, 

Principles of Surveying 

Reading Highway 
Blueprints 

Reading Struct. Blueprints 

Sanitary Engineering Tech. 

‘Sewage Plant Operator 

Structural Engineering 
Technology 

Surveying and Mapping 

Water Works Operator 


COLLEGE COURSES 
American History 
Calculus 

Economics 


Approved for veterans under new G.I. Bill. 


ICS is the oldest, largest school 
of its kind. Over 250 courses for 
men and women. High school, 
business, secretarial, interior 
decorating, engineering. One for 
you. Direct, job-related. Bedrock 
facts and theory plus practical 


application. You learn from ex- 
perts. Diploma to graduates. 
Clip and mail the coupon now. 
You'll receive, absolutely FREE, 
3 valuable booklets that have 
helped thousands. But don't 
delay. Cast your ‘‘ballot” today! 
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COMPUTERS 
COBOL Programming 
Fortran Programming for 
Engineers 
Programming for Digital 
Computers 
Programming the IBM 
1401 Computer 
Programming the IBM 
SYSTEM/360 Computer, 
Introduction 


DRAFTING 

Aircraft Drafting 

Architectural Drafting 

Design Drafting 

Drafting Technology 

Electrical Drafting 

Electrical Engineering 
Drafting 

Electronic Drafting 

Introductory Mechanical 
Drafting 

Mechanical Drafting 

Pressure-Vessel and Tank 
Print Reading 

Sheet Metal Layout for 
Air Conditioning 

Structural Drafting 


ELECTRICAL 

Electrical Engineering 
(Power option or 
Electronics option) 

Electrical Appliance 
Servicing 

Electrical Appliance 
Servicing with Equipment 
Training 

Electrical Contractor 


Electrical Home 
Maintenance 

Electrical Home 
Maintenance with 
Equipment Training 

Electrical Instrument Tech. 

Electrical Motor Repairman 

Industrial Electrical Tech. 

Power Line Design and 
Construction 

Power Plant Operator 
(Hydro or Steam Option), 


Electrical Engineering Tech. 


ELECTRICAL (cont'd) 
Practical Electrician 
Practical Electrician with 
Equipment Training 
Practical Lineman 


Reading Electrical 
Blueprints 


ENGINEERING 
Refresher Courses for 
raduate Engineers) 


Chemical 
Civil 
Electrical 
Industrial 
Mechanical 
Sanitary 
Structural 


ENGLISH AND WRITING 
Better Business Writing 
English for Spanish (U.S.A.) 
Free Lance Writing 
for Fun & Profit 
Introductory Technical 
Writing 
Modern Letter Writing 
Practical English 
Short Story Writing 


HIGH SCHOOL 
High School Business 
High Schoo! (Canadian) 
High School General 
High School Mathematics 
High School Secretarial 
High School Vocational 
High School College 
—Preparatory—Arts 
High School College Prep. 
—English & Science 
Preparatory Course for High 
School Equivalency Test 


MACHINE SHOP 
PRACTICE 

Drill Operator 

Foundry Practice 

Industrial Metallurgy 

Lathe Operator 

Machine Shop Inspection 

Machine Shop Practice 

Metallurgical Engineering 
Technology 

Milling Machine Operator 

Multicraft Maintenance 
Mechanic 

Practical Millwrighting 

Reading Shop Prints 

Rigging 

Tool Engineering Tech'l'gy 

Tool Grinder 

Toolmaking 

Turret Lathe Operator 

Welding Engineering 
Technology 

Welding Processes 


MATHEMATICS 

Advanced Mathematics 

Mathematics and Mechanics 
for Engineering Tech'ns 

Mathematics and Physics 
for Engineering Tech'ns 


MECHANICAL 

Mechanical Engineering 

Aircraft & Power Plant 
Mechanic 

Hydraulic & Pneumatic 
Power 

Industrial Engineering 

Industrial Engineering Tech. 

Industrial Instrumentation 

Machine Design 

Quality Control 

Safety Engineering Tech'l'gy 

Tool Design 

Vibration Analysis & Control 


PETROLEUM 

Natural Gas Production & 
Transmission 

Oil Field Technology 

Petroleum Production 

Petroleum Production 
Engineering Technology 

Petroleum Refinery Operator 

Pipeline Engineering Tech, 


PLASTICS 
Design of Plastic Products 
Plastics Technician 


PLUMBING, HEATING 
AIR CONDITIONING 

Air Conditioning 

Air Conditioning 
Maintenance 

Domestic Heating with 
Oil & Gas 

Domestic Refrigeration 

Heating 

Heating & Air Conditioning 
with Drawing 

Industrial Air Conditioning 

Industrial Heating 

Pipe Fitting 

Plumbing 

Plumbing & Heating 

Plumbing & Heating 
Estimator 

Practical Plumbing 

Refrigeration 

Refrigeration & Air 
Conditioning 


PULP AND PAPER 

Paper Machine Operator 

Paper Making 

Pulp Making 

Pulp & Paper Engineering 
Technician 


SECRETARIAL 
Clerk-Typist 
Commercial 

Secretary, Engineering 
Secretary, Legal 
Secretary, Medical 
Secretary, Professional 
Shorthand 
Stenographic 
Typewriting 


STEAM AND DIESEL 
POWER 
Boiler inspector 


Industrial Building 
Engineer 


Power Plant Engineering 

Stationary Diesel Engines 

Stationary Fireman à 

Stationary Steam 
Engineering 


€n Canada: Mail to Scranton, Penna. Furthi 


Clip coupon —and take your first big step to real success! ICS, Scranton, Penna. 18515 


FREE! THE 


ICS SUCCESS KIT! 


Ics 


Three valuable booklets sent to you free 


when you mark and mail the ICS coupon. 


No obligation. 


1. A new, exciting booklet on the prin: 
ciples of success that lets you evaluate 
yourself and your future in an entirely 


different way! 


2. Complete catalog outlining job oppor- 
tunities and outlook in your field of interest 
3. Illustrated brochure which demon- 
strates the success-proved ICS method of 


spare-time study. 


Accredited Member, National Home Study Council 


TEXTILES 
Carding 

Carding and Spinning 
Dyeing & Finishing 
Loom Fixing 

Spinning 

Textile Designing 
Textile Mill Supervision 
Textile Technology 
Warping and Weaving 


TRAFFIC 

Motor Traffic Management 
Railway Rate Clerk 

Traffic Management 


TV-RADIO-ELECTRONICS 

Color Television Principles 
& Servicing 

Electronic instrumentation 
& Servo Fundamentals 

Electronics Technician 

First Class Radiotelephone 
License 

Fundamentals of Electronic, 
Computers 

General Electronics 

General Electronics with 
Equipment Training 

Hi-Fi Stereo and Sound 
Systems Servicing 

Industrial Electronics 
Technician 

Numerical Control 
Electronics & Maintenance 

Practical Telephony 

Principles of Semiconduc- 
tor-Transistor Circuits 

Radio & TV Servicing 

Radio & TV Servicing with 
Equipment Training 

Second Class Radio- 
telephone License 

Sound Systems Specialist 

Telephony, Electronics and 
Radio Communications 

TV Receiver Servicing & 
Repair 


In Hawaii 


0. Box 418, Honolulu 


ICS World, Ltd. 


NCEScHools. ~~? 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Dept. N7252M, Scranton, Penna. 18515 
ested in a program of independent study.” 


Send me, without cost, your booklet on the principles of success, your 


Name. 


illustrated brochure on the ICS method, and your catalog for. 


(Select from listing above) 


Address__ 


“indicate Mr., Mrs., or Miss) 


City 


State. 


Zip code. 


Working hours. 


A.M. to— P.M, 


Employed by. 


Special ICS booklets for women 


I 

i 
l 

l 

I 

| 

1 

| Occupation. 
| 

| 
L 
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1 
I 
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Age. I 
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Convenient Payment Plans 


See Ssa 
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on how to become a 


GAME WARDEN 


Fish-Wildlife Manager 
Forester, Gov’t Hunter 


or Aid or Assistant Type 
Positions that require 
PS ax Less Formal Education 


Don’t be chained to office 
desk, store counter or fac- 


study plan prepares y 
for outdoor man's di 
in Forestry & W 
servation. C 

the life y 
pon today! 


OPPORTUNITIES FOR 
YOU IN YOUR STATE? 
We show you how to seck 
out job openings in your own 
state and other states Coast ~ 
to- Coast. Age limits 17 to 
45, sometimes older on pri- 
vate game farms and hunt 
| clubs. We are not connected 
with the Government. 


DIPLOMA AUTHORIZED 
Authorized by Calif. Dept. 
of Education to grant diplo- 
mas. Accredited Member 
Nat'l Home Study Council. 


FREE! 3 GUIDES! 


Each jam-packed with excitin 


THRILLS AND ADVENTURE -7 (> 
Many Forestry & Wildlife men hunt 
mountain lions — parachute from 
planes to help marooned animals 
or save life of campers — 


good pay. Rush coupon today! — 


SECURITY-RETIREMENT - 7. 
LOW LIVING COSTS—GOOD PAY 
Most conservation careers are perma- 
nent. No layoffs. No worry about your 
paycheck. Living costs are low, too — 
and a pension may assure you a good 
income før lije when you retire. Each jampacked with excit 
HEALTHFUL OUTDOOR LIFE Hard coupon tod: 3 
muscles, bronzed skin and vibrant good N p ,, 
health are extra rewards of outdoor 
living. Sleep under pines. Catch break- S 
fast from icy streams, Feel and look — À 
like a million! 7¢ > 5 

y SS = 


SB >>, VACATION JOBS FOR STUDENTS 
+) J) No experience or preparation needed 
J for vacation jobs in Parks, Forests, Va- 

EZ cation Resorts. Many accepting Appli- 
cations now. Rush coupon today! 
G.I. BILL APPROVED 

North American School of Conservation, Dept. 4181 
| 4500 Campus Dr., University Plaza, Newport, Calif. 92660 
| Rush 20-page Fact Book on exciting Conservation Career, “JOBS FOR 
SPORTSMEN —How & Where to E Them” & 3-mo. subscription to 
I Conservation Magazine — ALL FREE! No salesman will call. 


The super-penetrating rust sol- 
vent that loosens rusted nuts, 
bolts, screws, parts . . . in sec- 
onds! Powerful, yet safe on all 
metals...use it on your 
watch or farm tractor. 


R or Specialty Co. 
Charlotte, N. C. 28201 
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Science Newsfront 
[Continued] 


A car battery you charge by adding water? 
That’s the aim of Gould-National which has 
successfully made a plastic separator for 
lead-acid batteries that contains concentrated 
sulfuric acid. The acid is extracted by the 
water leaving a tough polymer that can be 
easily penetrated by hydrogen and sulfate 
ions. Tests to date show the new batteries are 
the equal of other types in storage, perform- 
ance, and lifetime. Easier handling and stor- 
age—plus an end to separate acid containers— 
should offset slightly higher costs. 


Tiny atomic battery is made by sandwiching a 
radioactive isotope, such as Promethium 147, 
between thin semicon- 
ducting wafers. Called 
Betacel by McDonnell 
Douglas Corp., the in- 
ventors, the battery 
has a five-year lifetime 
and an output of 50 
microwatts in a size 
about that of three 
dimes stacked together. 
In the battery, Beta 
particles from the iso- 
tope enter the wafers, 
producing current flow. 
Possible uses: Pacemakers and transmitters 
designed to be implanted in the human body, 
batteries for space and underwater uses 
where long life is critical. 


Change film speed while it’s in the camera? 
It can be done but it's not likely to be very 
practical for amateur photographers. Silver 
halide emulsions react to a pulsed electric 
field, and it’s possible to increase film speed 
by such means. In Russian research, a special 
emulsion is made with tiny silver-halide mi- 
crocrystals. They form electron traps on the 
surface and inside the crystals themselves, As 
a result, the film is not sensitive to light at all 
until an electric field is applied. It then be- 
comes more and more sensitive as field 
strength is increased. Result? A film that can 
be speed-tailored for research photographs. , 


Radar “shields” may drive birds away from 
airliners. At least, that’s the hope of Canadian 
researchers who have found birds do react to 
radar impulses, by losing or gaining height to 
get out of the path of the beam. Shorter wave- 
lengths have the greatest effect. Bird strikes 
cost the airlines millions and have caused 
fatal accidents. 


Probably the smallest gears ever molded, these 
precision stopwatch pinions with teeth .007- 
Continued 


< TUNE UP 


ELECTRONICALLY 
ANY CAR EVER MADE! 


1# COMPACT or LIMOUSINE 
DOMESTIC or FOREIGN 

vy 4,6 or 8 CYLINDER 

6 VOLT or 12 VOLT 

+ POSITIVE or NEGATIVE GROUND 


With New Improved Model BT-162 


DWELL TACHOMETER 


ASSU RE a EASY STARTS, OPTIMUM PERFORMANCE and 
» MAXIMUM GAS ECONOMY with MODEL BT-162 


MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE TECHNICIAN, MODEL BT-162 WILL 
PAY FOR ITSELF MANY TIMES OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER. 


The Model BT-162 will perform the services specified below 
in addition to many other tasks too numerous to mention: 


Assure precise adjustment of points that are slightly 


r quiet engine minnak, simply use the Tachometer sec- 
worn or pitted. BT- 


tion of the Model BT-162. Read the exact RPM while 


Indicate the most effective point setting without re- 
moving the distributor cap. 

Read the average dwell of dual breaker points as well 
as individual dwell of each individual set of points. 
Indicate the correct settings for external adjustment 
type distributors. 

Car manufacturers’ dwell angle recommendations are 
included in the manual provided with the Model 
BT-162 for all cars including the external adjustment 
type distributors specified above. 

It is no longer necessary to file points to smoothness 
when uing the Model BT-162. The instrument will 
automatically make allowance for any existing “pitt- 
ing” or “wear.” 

To adjust for mathematically correct carburetor ad- 
justment and thus insure maximum gas economy and 


Comes complete, ready to use. Operating manual includes manufacturer's dwell angle recom- 
mendations for all cars, The manual is yours to keep even if you decide to return the instrument. 


the engine is in neutral position. Then adjust the 
carburetor in conformity with the car manufacturer's 
recommendations as specified in the manual provided 
with the Model BT-162. 

To locate a “miss” you need only disconnect or 
“short” the spark plugs one at a time with the 
Model BT-162 switched to the Tachometer position. 
You will be able to instantly identify which particular 
plug (or frequently its wire lead) is responsible for 
the malfunction. 

Cars with automatic transmissions function efficiently 
only if the fluid pressures are correctly maintained 
and since manufacturer's instructions always refer to 
RPM the Model BT-162 (or an equivalent tachometer) 
is required to properly service automatic transmissions. 
Incidentally, the 5,000 RPM maximum range of the 
Model BT-162 is adequate for all car engines without 


$2995 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


a oa o -j 
ACCURATE INSTRUMENT CO., INC. 

Dept. 615, 2435 White Plains Road, Bronx, N. Y. 10467 

Please rush me one Model BT-162. If satisfactory | agree to pay $5.00 
within 10 days and balance at rate of $5.00 per month until total price of 
$29.95 (plus P.P. handling and budget charge) is paid. If not satistactory, 
| may return for cancellation of account. 


Try it for 10 days before you 
buy. If completely satisfied 
then send $5.00 and pay the 


l 
l 
balance at the rate of $5.00 | 
| 
l 
| 


per month until the total price Name. 
of $29.95 (plus P.P. handling and iia 
budget charge) is paid. If not 
City. Zone. State. 


completely satisfied, return to 
us, no explanation necessary. 


JANUARY 1969 29 


RADIAL ARM 


SAW KIT—for 
under 


+100... 


Buy direct from fac- 
tory, assemble your- 
self. Incl. ¥2 h.p. G.E. 
motor, easy to follow ` 
instructions, all parts, - = = B 

nuts and bolts. Guar. for life pat. pend. radial arm track; twice 
the usual bearings for extra rigidity, greater precision. Rips 24”, 
crosscuts 12”; belt brake. $99. complete, freight col. Kit less 
motor (any standard 14 np or larger will do) $ 84.85. With opt’! 
G.E, motor developing 1 h.p. $108.65. Money back guaranteed 
by one of world’s largest manufacturers of bench power tools. 


== MAIL COUPON FOR ILLUSTRATED BROCHURE = 
American Machine & Tool Co. 

Dept. PSIR, Royersford, Pennsylvania 19468 l 
Please send me without obligation your free illustrated 
brochure containing full information on the PermaTrak 
radial arm saw kit. Also send free reprints of feature 
articles by editors of Popular Mechanics, Workbench 
and Family Handyman. NO SALESMAN IS TO CALL. 


NAM 
ADDRESS. 
CITY. STATE. ZIP. 


J 


— a m ee ey 


l 
l 
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l 
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ALL-PURPOSE CUTTING AND SANDING DISC 


Zippidi-Do 
even cuts a file 


E E S 
The most versatile power 
tool accessory...ever! 


You can cut through ceramic tile, fiberglass, brick, 
slate, stone, all metals ... even a hard file in minutes 
with the Zippidi-Do cutting and sanding disc. Silicon car- 
bide grains embedded in nylon mesh give it amazing 
cutting ability. And the Zippidi-Do makes a great sanding 
and shaping disc for use on old paint, rust, wood, tile, 
all metals. The Zippidi-Do can be used with any electric 
drill or flexible shaft. It wears and wears and never clogs. 

Complete kit contains Zippidi-Do disc, molded back- 
ing disc, arbor and flanges ... only $4.00 at hardware 
stores and depts. Coastal Abrasive and Tool Co., Inc., 
Trumbull, Conn. 06611. 


Science Newsfront 
[Continued] 
inch thick show what can be done with 
plastics. Using new processes and materials, 
gears with molded-in holes thin as a human 
hair (.005 inch) and walls as thin as .001 
inch can be cheaply manufactured by high- 
speed machines. Molding also produces 


one-piece, ready-assembled gear clusters, 
cams, lugs, rims, webs, and other parts. 
Gries Reproducer Co., maker of the pinions 
shown, molds parts from nylon, acetal, fluoro- 
carbon, polycarbonate, polypropylene, poly- 
ethylene, and other thermoplastics. 


A self-powered atomic coffeepot may be the 
first of a revolutionary new breed of cook- 
ing and heating appliances. The glass perco- 
lator, designed by Monsanto Research Corp., 
uses ¥ ounce of plutonium-238, which gen- 
erates heat through radioactive decay. The 
fuel is shielded in a double-walled stainless- 
steel capsule half an inch in diameter and 
an inch long, and puts out 2.6 thermal watts 
of steady heat. It will do so for 87 years 
before the output declines to 1.3 watts (87 
years is the half-life of Pu-238). Immediate 
uses foreseen for these atomic-heat sources 
range from heaters for scuba divers’ suits 
to power sources for outer space, ocean 
buoys, and implantable heart-regulating de- 
vices. 


Want to stop litterbugs? Go out and pick up 
the litter to see what they’re throwing 
away—and why. This is the approach some 
30 states are taking in cooperation with the 
Highway Research Board. And they’re se- 
rious about it. Two litter collections have 
already been made on each of 10 randomly 
selected highway sites. On special forms for 
computer analysis are noted the section’s 
location, amount of traffic, roadside features, 
and so on. The litter itself is then clas- 
sified into categories: paper, plastic, cans, 
bottles, miscellaneous. i) 
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WAYS to a profitable TH 
business of your own š 


and only 
VON SCHRADER HAS ALL I 


Von Schrader is the oldest and largest company making Deter- 
gers of this type. For over 30 years our FREE ENTERPRISE 
PLAN has been fashioned with your future in mind. Start with 
the Deterger that most appeals to you. We have thousands 
of Associates who have built successful businesses with just 
one Deterger. Naturally, bigger and more profitable busi- 
nesses can be built when you are able to offer two or all three 
cleaning services. 
For example, let’s say you start with the 


VON SCHRADER WALL DETERGER 
(LOWEST PRICE OF ALL THREE) 


1 » Associate G. H. Jones made $1200.00 on one job. Associate 
R. G. Fullmer says contracts this year will gross about 
$18,000.00. And no wonder...this machine washes walls 6 
times faster than by hand...with no mess...no drop cloths 
needed. Washing is so easy...no tiresome scrubbing...special 
glider wipes walls clean with little effort. You can start part- 
time and by working week-ends add hundreds of dollars to 
your income while still employed. 
Then you can double your profit by adding the 

VON SCHRADER UPHOLSTERY DETERGER 


2 - Associate Charles Lemmin averaged $100.00 a day during 
his first year. Associate Peter Young took in $960.00 last week. 
You clean upholstered furniture on customers’ premises— 
homes, hotels, motels, etc....even auto upholstery. No hauling 
...operate from your home. Watch business grow as customers 
tell their friends. 
And, finally, you can more than triple your profits 
by adding the 
VON SCHRADER RUG DETERGER 
because each service helps to sell the other two 
3+ Associate C. E. Nevin reports he averaged $1000.00 a 
month for 12 months. An Associate father-son team grossed 
$33,000.00 their first year. Von Schrader’s FREE ENTERPRISE 
PLAN is not a lease arrangement. You sign no contract. You 
own the equipment. You pay no fees, dues or royalties to any- 
one. Every dollar you take in is yours to keep. 
you need no special skill or training. And our Business Manual į SEND FOR THE FACTS TODAY 
tells everything you need to know about getting business, sug- 1 VON SCHRADER MFG. CO. 
gested sales letters, tips on keeping books and tax records, |9111 “A” Place, Racine, Wis. 53403 
suggested ads and radio announcements, etc. Our assistance is ! Please rush information about your 


always at your service. Training and consulting with experts 
is also available...and without charge. 


Full Operating Instructions come with each Deterger... 


DETERGER(S) 


(Write in name of deterger(s) 


1 
1 
i 
Don't Delay...it costs nothing to get the details. Return the | and how I can start my own profitable business, 
coupon ropar for informative FREE booklet. Be sure to check the i Name. 
Deterger you are most interested in starting with. H 
J Address- 
VON SCHRADER MFG. CO. icy. State— Zip. 
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Kise 


PERFECTION IN A PIPE 


KIRSTEN’S exclusive radiator 
stem helps cool the smoke... 
trap impurities ... allows easy | 
removal of excess moisture. 
Imported aged Mediterranean 
briar. Hand finished vulcanite 
bit. Order your KIRSTEN 
today. 


$ 8 Postpaid 


l 
| hyd 
l 

| KIRSTEN PIPE COMPANY, INC. , 
| Dept. PS-1,Box 5227, Seattle, Wash. 98101 | 
| Please send me free your fully illus- | 
| trated 1969 color catalog | 
| 

l 

l 

| 


SAVE $200 OR MORE 
ON AUTO AIR CONDITIONING 


Comfy-Kit is easily and quickly installed — gives you unexcelled 
cooling power — and costs much less than other air conditioners. 
For complete information write — % 


COMFY-FIT 


P. O. Box 8585, Dept. P. S. 1, Dallas, Texas 75216 
y 
| 
PRA 
S | 


'ALER INQUIRIES INVITED 


A” 3 MODELS AVAILABLE 
ALL TRANSISTORIZED 


All, models 
cation thru 


nd buried metal objects and 
irphone with loud sound. Detect 


signal lo- 


silver, 


l Send for FREF pamphlets on the exciting new hobby 

of electronic treasure finding. 

| © NEW TREASURE PROBE KIT—only $14.88 Ppd. a 

complete do it yourself instrument that we guar- 

| _ antee to work wien completed. 

© ORIGINAL TREASUREPROBE—only $18.88 Ppd. 

| ° Completely assembled and ready to use. 

| © NEW TREASUREPROBE MKII—only $24.88 Ppd. 
an advanced model that includes a powerful built 
in speaker that automatically is disconnected when 

| earphone is in use. completely assembled. 

| TO ORDER—send cash, check, or money order. 

I $3.00 deposit for C.O.D. In N.J. add 4% sales tax 

L 


© 1968 TREASURE PROBE DEPT. PBP 
PO Box 64 LAKEWOOD N.J. 


| ~ Ae se 
New Polaroid for aerial photos 


Instant aerial photos, black and white or 
color, are the specialty of the new Polaroid 
M-10 camera. Exposure (to 1/1,200 second) 
is automatic. To frame the scene, the oper- 
ator looks through a folding viewfinder, 
which is also a carrying handle. A pistol 
grip makes it easy to hand-hold the camera. 
The lens is a 148mm, f/11 Rodenstock. 


Two rooms come in one piece 


This new kitchenette-bathroom core has 
everything you need for cooking and washing 
built into a space about six by seven feet. 
The unit was built by Borg-Warner for the 
speedy renovation of apartments or the re- 
modeling of homes, and for easy installation 
in vacation homes. It contains all the plumb- 
ing and wiring for both rooms. 
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Special Invitation to 
Inventors 


If you have an invention or an idea 
for an invention, whether patented 
or Unpatented, that you wish to sell 


outrig! t or on a royalty basis, the 
booklet we offer free in the coupon 
below may be very valuable in sav- 
ing you both time and money. 


We are specialists in representing 
inventors and submitting their in- 
ventions and ideas to manufactur- 
ers. We work continuously with 
scores of manufacturers seeking new 
products, and we have connections 
from coast to coast and in foreign 
countries. We are well informed 
which manufacturers may be espe- 
cially interested in your particular 
kind of invention. Hundreds of these 
manufacturers have written us de- 
scriptions of the types of inventions 
they want. 


Our service is designed to do all the 
many things the average inventor 
does not have the time or facilities 
for doing, or who lacks knowledge of 
the proper markets. When you ap- 
point us to represent you, we prepare 
sales material that points up your in- 
vention, its advantages. its construc- 
tion, its market potential and profit 
possibilities. 

For presenting your invention to se- 
lect manufacturers we charge a 
modest fee (which is refunded if we 
handle the sale of the invention for 
ou) and the customary commission. 
We are a Nationally known concern. 
with an impeccable reputation for 
ethics and integrity. We believe ours 
is the finest service offered inventors. 


Mr. K. O. Kessler, President 


We are not patent attorneys. How- 
ever, if you have need for a patent 
attorney and do not know one, write 
us and we will tell you how to obtain 
the names of all U. S. Patent Attor- 
neys in your area, and you can make 
your own choice. 


To encourage inventors, whether their 
inventions are patented or unpatented 
we have prepared a_ booklet entitled 
“How to Go About Selling Your In- 
vention.” This booklet contains such 
information as current royalty rates 
being paid by manufacturers, discusses 
various types of inventions and the 
markets for them. and tells the most 
effective methods you can use in 
presenting your invention for sale. 
whether you employ us or do it 
yourself. 


You can obtain a copy of this book- 
let merely _ Py mailing the coupon 
below. It will sent to you with our 
compliments, free. without any obli- 
gation whatever. If you wish to write 
us for comments about your inven- 
tion, please do so. We make no charge 
for consultation. But please do NOT 
send blueprints or models. Just de- 
scribe your invention briefly, its na- 
ture and purpose. 


REFERENCES: Your own bank at- 
torney, or Chamber of Commerce. 


K. O. Kessler, President 
KESSLER SALES CORPORATION 
FREMONT, OHIO 43420 


Accredited as a Corporation 
Under the Laws of Ohio 


Kessler Sales Corporation, Dept. D-71, Fremont, Ohio 43420 


Please mail me a copy of your FREE Booklet, “How to Go About Selling Your Invention,” 
yehich reveals many points about selling inventions and explains your service. It is understood 


that there is no charge for this booklet now or at any ot! 


any way. 


MY NAME.. 


STREET ADDRESS.... 


er time and I am not obligated in 
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i : 
BE YOUR OWN 
MUSIC TEACHER 


Send For Free Booklet Telling How Easily You 
Can Learn Piano, Guitar, Accordion, Organ, 
ANY Instrument This EASY A-B-C Way 

OW IT'S EASY to learn music at home. Play by note 
ht an T RIGHT 
playing simple pi 
could, Our pictures 
popular mus 


E ton Dept.) = 
MAIL COUPON FOR FREE BOOKLET. y our C | 


ean teach you qu 


U. S. SCHOOL OF MUSIC 
Studio A151 
Port Washington, N. 


Please send me your 3 


H like to play (Name of 
Do you have instrument? 


H Print Name . 


with INTERNATIONAL’S 


MICROWAVE OVEN 


People on the go will welcome an oven that 
makes cooking chores a pleasure. Imagine a 
“piping hot” TV dinner (frozen) in 31⁄2 minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes* instead of 60 
minutes. Fry crisp bacon 
in 90 seconds on a 


paper plate. Great for OB EN 


those leftovers. Counter- INTERNATIONAL 
top designed. Works on a. ae 


115 vac house circuit. 


Write for folder. $545.00 crystal MFG. CO. INC. 
*Times are approximate. 10 NO. LEE © CKLA CITY C4LA 73102 
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GEE PICTURE NEWS 


Cleaning oil from the sea 


A detergent sprayer, demonstrated off 
the coast of Louisiana by Mobil Oil Corp., 
cleans up oil spills in the ocean. A heli- 
copter carries a tank of chemical cleaning 
fluid, which is fed to the two 11-foot 
booms, each with 16 spray nozzles. The 
detergent breaks up the oil, but is not 
harmful to marine life. 


Army truck lays its own road 


This truck, equipped with a special dis- 
penser, lays its own road in Vietnam. The 
road comes in 255-foot rolls of interlock- 
ing panels, 11 feet long by 1014 wide. A 
turntable pays out the aluminum-alloy 
track and a frame guides it over the truck 
cab. It’s used on soft ground, for fording 
rivers, and as a Janding-strip surface. 


Free 
iNew 
LESI 


cueen. 
Nene 


Hsonnsen Smith Co, Dept. 290, Detroi 
Ba m m ee oe ee 


i BET spy CAMERA 


tagulan pieturas 
fonceal in hand. 
l. Precision made with 


BEETLE 


wig 
Imported b Weer as it is. Cut 


evermmady casn 


= = Tear Out & Mail. No Letter Needed = = =g 


Catalog 2000 Novelties: 


ing, do many magical & supernatural 
te detectaphone, 


Tots, Vou Whare to Sand for 
‘Samples, Books Foreign, 
‘Stamps, Coina, wte., ete. 


veh of ee otier and re 
Sony hams by wrth aE 
ient manfacrarer anoi 
(or aan aaa : 
Free Products, Samples, Informative Books, 
Tickets, Foreign Stampa & Coinn, Foya Fima Posies 
1018 tpa, 1001 Thin Frew Guión big guaniy rename 
Ae 108 ee aver pane Cot gat iar $08 


LOCKS ANY DOOR INSTANTI 


[x0 TOOLS. CARRY IT WiTH You. pampe 
Bee permenentir on temporary. Fat 
ote, ple. small, ['°™ 


Each 65¢ 3 for $1.50 


(comma) 


(DEES) 


phonc |i 
ete. 


‘uaveling. 


smoking win (Slot 


1s. Machine 
Replica ot Las 


severs! times 


(= oe 


Spy Pock scope 


8 power. Magnities 64 times area. 


iy 


i, ae 


tomers. Most worth 
ont. LIMIT: One of soch per order- 
Surprise items include sew samples 
we receive from ail over world, fact 


"aie in "a aces 


$2.98 


Bower in a small vest pocket i 
about size” of fountain. pen. 


{round lenses, al metal chrome” ish. 
Also used as 30X microscope giving 900 


No. 6724. Postpaid $1.75 


$20 GOLD COIN $1. 


Exact authentic replis 


re 


w Ram Jet Engine Burns Gasoline ! 


= 


For boats, cars, plone models, jet engine experimen 
repulsion, etc. No moving parts. Easy to stert. on ston 
ine. Gives continual thrust. About 6-inches long. Adopt 
models. Comes complete. Get two for more power! 
No. 7411. Price Each . . $1.75 2 


Special 


ss Throwing Knife 512° 


Whip 
HARD HITTING! 


LOUD CRACKING!) 
nj 


G-t, Lons—si.98 


siren MAGNETS y 


Grn A MACKEY Mowe of prot Dao 

tants tune LIFTS. 40, POUNDS 

ON CAND. EVEN MORE 

WATER! Thousands of 
me 


ekle, tool I ob Magnet. 


ta. ave fun doing many s 
jects in built 


Magnet 


i 

| 
FIND TREASURE &COINS | 
} METAL LOCATOR MOOULE. Finds 
4 


hiddan, buried or lost money, pold, silver, 
Jeweiry, ors, in homa, beach, country. 
Emily amembied with wire loop. potent 
lometer & Svolt transistor batwery. Usec 

radio. Detects various 


}Big Ear - Powerful Electronic Listening Device 


4055.100-1b¢9 95 | 


* Hear Normal Talking 100 to 200 Feet Away! 
* Magnifies Sound Over 1000 Times! 
Used by Army for meret detection. Works dey or night, indoors & 
outdoors What the telescope Is to the eye, the Electronic Sound 
Collector is 10 the ear = oniy many times more powerful. Combines 
sound fathering power of GIANT PARABOLIC EAR” with HIGH 
GAIN TRANSISTOR CIRCUIT and supersensitive STETHESCOPE 
EARPHONES for tremendous high-gain amplification. Opens up 
ld of sound around you: sten to conversations, baby sounds, 
birds, animals ete, Operates for hours on standard 9 volt transistor 
JSA). Portable with adjustable tripod legs. 
772. Big Ear Electronic Sound Collector. Complete. $21.95 


ud 


oe 


S simenars meant i 


‘Any 2 for 810.73. 3 for $14.05. 
Police & Fire Converter. Low band (30-88) 
Aireratt Tuner. (118-128 band) 


FAMOUS GERMAN 
i 


Seif-generatiny. 
Do experiments, 


Ws 


<r 


M 
Imported Knife 


OREN 
ii ie eter coe 
aoe acon: 
eluded Plastic cose, Dial tuner 
eee 


on ‘rorantes. 
Complete Ready te Pley Only $1.75 


Me. 6598. 


MEDALS TAS 


Large, full size. Beautiful detail, authentic 

| Silver finish, colorful sk ribbon. 
Mee for 36.95. 

S449, Lattwatte Nazi Plot Paratrooper 250| 


0, Nazi SS Swastika (Center) $2.50 
18. Iron Cross (Right) $2.50 


T HORIZONTAL 
STEAM ENGINE 
Powerful. precision- 
made horizontal’ en: 
Fines with. grooved 
pulley and bal- 
tanced fiy. 


Mail so: 


Pisese send me: 


Bi, 
Tolsa 8 
TrA TN 


ETE SELF DEFENSE 


=r 

an eiai, 

ings lavatoatie’ Tor 

serentbed tbe feat, mont Complete 
polit, 


a 


Scientific measur 
cersories: Make wing 


BALLOON, 


Kets t 


Unbestable, Unarmed Seif 


“coetling te boot 
‘conral Diy bllige tn 
end 


irae re p 


& 


Shirt, Jocket 


ortul. For teams, ch 


luba, fun- 
deg 7758 Skull, FOIA wii 


3 for 654 


set 35 
Eiectronic 


as. Complete except for standard 
‘lectie circuit and meter. Compact, por 
6895. Electronic Analog Computer, Postpaid 


HERCULES 


rAMAGIC 
your grip, wrist 


SPEEDY ORDER BLANK 


Johnson Smith Compony 
Dept.290, Detroit, Mich. 48224 


WOI 
PROBLEMS. Do expert 
ments on math & science pro- 


WRIS 
POWER: 


S rerosi| ler stained blue, pot 4 
Coublaction ‘Teck | odine oscillating cylinder, safety 
Sa esp vaisa| Saive. steam whistle, ete. 7 chimney 
Sie papera; Jewels oF 


Bo electricity required. Burns dr 


iiqu iy to 


omen compete, 


aver. 4 Ta 
(4012. Price Postpaid. ..$1.25 ` 
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Check the Kind 
of Body You Want 


Sheri ... and I'll Show You How 
Atlas S EASILY You Can Have It! 


‘ust tell me, in coupon below, the kind 

of body you want. I'll show you how 
to get it SO FAST your friends will be 
amazed. ‘‘Dynamic-Tension,”’ my easy, 
15-minutes-a-day method, will 
make your chest and shoulders 
bulge... ome and legs surge 
with pow . your whole 
body feel “alive” 


Learn how 

FREE BOOK Eiir 

ost Perfectly 

Developed Man” — Mail 

coupon! CHARLES AT- 

LAS, Dept. 11 115 East 

23rd Street, York 
City, 


F CHARLES ATLAS, Dept. 11 ] 
| 115 East 23rd St., New York, N. Y. 10010 


Dear Charles Atlas: Here's the Kind of Body I Want: l 
heck as many as you like: I 


Broader Chest, Shoulders [] Powerful Arms, Legs, Grip 
More Weight—Solid— Slimmer Waist, Hips 

| in the Right Places 
ynamic-Tension’' can make me a new man—32 


es, med with photographs, answers to vital questions, 
l ind valuable advice. No obligation. 


I PRINT NAME. 
ADDRESS. .... 
CITY & 


BUILD own POWER TOOLS 


METAL PARTS KITS AT LOW] SAVE 
FACTORY DISCOUNT PRICES FOR 
SEIN: TILT/ARBOR SAW 


©@6-IN. BELT SANDER 

© SPINDLE SHAPER 

Kits from $16.99 to $42.99, Satisfaction guar- 

FREE anteed. Built and’ sold for 22 years. 50 000 

CATALOG units in use. Send for Plans t 
GILLIOM MFG. CO. Dept. PS-1 St. Cha Mo. 63301 


Easy-to-build plywood cabinet stores all kinds 
of sports gear. Vary the shelves for canned 
goods, linens. Great in the garage for garden 
tools. For plans send 10c to American Plywood 
Assn., Dept. PS, Tacoma, Wash. 98401. 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 


3' LONG 


A better way to reach the attic 


If you have a disappearing stairway to 
your attic, you also have a pull-down 
string hanging from it. You can get rid 
of that dangling string by installing a 
screw-eye in the trapdoor and making a 
pull-down stick—a 44" dowel fitted with a 
cuphook. Another screw-eye in the hall 
closet will store the stick nearby. 

H. Wicks, Floral Park, N.Y. 


BROKEN 
HACKSAW 
BLADE 


RO Fs = 


x 
+ ta {0-24 Bour 
NOTCH 


AND NUT 


More use from broken hacksaw blades 


No need to stop working if you break 
the only hacksaw blade in your shop after 
the hardware store is closed. Not if you’ve 
made yourself sheet-metal adaptors in 
several lengths. Just notch the broken 
blade on a corner of the grinding wheel 
(easier than drilling holes) and fit it into 
the right-size adaptor. 

CHARLES HABERMAN, Yonkers, N.Y. 


BIG 7 WINTER SAVINGS NOW 
a OLBOT Ry 


from k FOR YOUR SPORT AND FAMILY FUN 
$112 : GENUINE Foibot RECREATION for ji and 

7 small investment, WITHO RECORD 

+ Tocky streams, lakes, FISHING 


surf & open sea. Superior noi 


ride softly w. 1 to 10 rs. Many d 
iE a Coda , wv NEW 
ipertly FACTORY BUILT ; E Fabulous 
Just a few Dollars start : ğ 16 foot 
YOU right away. From £ $ 109 
ONLY, 1 9 NOW 4 


Factory BUILT 


for BASIC KIT 
16 feet long 4 ACTION CATALOG 


"CAYAT? Ż ~ STARTLING 
car top FACTS&FIGURES 


Mail coupon or address 


7 
© Nome 
7 Address. 


NYI trains you for the best jobs—or your own successful business. Learn by doing at home, quickly, 
easily the individualized NYI way. Low cost. No experience or expensive equipment needed. Earn while 
you learn. Easy pay plan. Approved for Veterans, Student Loans. Approved by N.Y. State Ed. Dept. Ac- 
credited member Natl. Home Study Council. FREE color career book. No salesman will call. RESIDENT 
TRAINING in all profitable phases of photography and Creative Motion Picture Course. Our 59th year. 


NEW YORK INSTITUTE OF PHOTOGRAPHY + 10 West 33 St., New York, N.Y. 10001, Dept. 5-1 


E-Z Lesson Course, 
Importer-to-you: , Year's Music Supply,| 
Prices Music Stand, Straps, 


Easy Terms « Low as $7.95 a Month 
* Rush coupon for proof you save up to 50% 
off retail prices of compara 
PURE CT E ow Import alog of Accordions, Amplifiers g 
—Selection Guide, Color Chart, Discount Prices. 


x terms. Big Trade-In. © a ti appease ua U 
3 5 Day H Trial Guide and Discount Prices FREE! ie = = 
ay Home Trial | ACCORDION CORP. OF AMERICA 
y Dept. P-19, 5535 W. Belmont Ave, Chicago, Il 6064: $ = = tL Check here if you bave a Trad 
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Learn To Be A 
yf LOCKSMITH 


PROFESSIONAL 
KEY MACHINE 
7 YOURS TO KEEP! 


Big demand for skilled Locksmiths! Earn big money 
spare time in your own home. Be your own boss: 
earn steady, year ‘round income with no layoffs. 
BELSAW INSTITUTE training, approved by master 
locksmiths, teaches you to make keys, open_and 
repair locks on homes, cars and buildings. Easy, 
illustrated lessons complete with ALL tools and 
supplies, including the $125 Key Machine which is 
yours to keep. Shows you how to get jobs, how to 
Charge, how to earn while you learn and’ how to 
build a lifetime, cash-profit business. 


Read These Reports from Belsaw Graduates: 

Oscar Larson, Long Beach, Calif.: ‘‘! have all the locksmith work 
1 can handle in spare time. | give hearty thanks for your wonder- 
ful training." 

Herbert Bernard, Point Pleasant, N. J.: ‘'| recommend your course 
highly. Locksmithing gives me real enjoyment and extra money.” 
J. Marko, Ferndale, Mic! “With me locksmithing is full time. 
| sincerely thank you for giving me this chance to better myself."* 
J. W. Cookman, Lakeland, Fla.: ‘‘I've been in full time lock- 
smithing for three months. Thanks for your fine cooperation.’ 


Accredited Member National Home Study Council. Approved 
for Veterans. Mail coupon today...no salesman will call, 


| BZLSAW INSTITUTE 


119-5 Field Bldg., Kansas City, Mo. 64111 
| Sond FREE book, “Keys To Your Futuret"* l 
l Name. l 

l 
| Address- I 
I i l 
SSS ee 


Learn at home the low cost Sweazey Way 


Watch repairing pays up to $6 an hour, part time watch makers 
report on survey, Unique and modern Sweazey home study 
System starts you making repairs right away on Swiss and 
American watches. Professionally prepared training. No previous 
experience needed. Special tools provided for practice, Diploma 
Awarded. Free sample lesson and opportunity book give all facts. 
Write today. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 419, Fox Ri Grove, Illinois 60021 


FREE BOOK and SAMPLE LESSO 


h 
CHICAGO SCHOOL OF WATCHMAKING H 

| Depr. Fox River Grove, ois 60021 l 
l Please rush FREE BOOK and Sample Home Study Lesson. | 
| Name Axe. I 
| Address. | 
| civ. State Zip. l 
- 


Sama i Sms a en a a. 


mo ELECTRONICS 


V.T.I. training 1 to success as technicians, 
engineers, specia n communications, guided mis- 
siles, computers, , automation. Basic & advanced 
courses. Engineering Technology and 

nology curricula both available. Assoc. d 
mos. B.S. obtainable, G.I. approved. Start Feb., Sept. 
Dorms, campus. H.S. graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S., VALPARAISO, INDIANA 46383 


No waiting. With thie 5 in 1 
machine tool (lathe, miller, 
borer, drill press, grinder) 
you make your own precision 
parts in metal, plastic or 
wood. Anyone can use—no 
special training needed. 
s—~ Complete unit in 
store-away case 

only $139.50. 


e 
+ 


| rnr d 

| Write for free literature to American Edelstaal, Inc. 

| Dept. AA9, 350 Broadway, New York, New York. 
DEEA 


TREASURE 
Find buried gold, silver, 
coins, treasures. 
5 Powerful models. 
Write for free catalog _ 


a" 
RELCO " $19% 
BOX 10839, HOUSTON, TEX. 77018 uP 


Learn how you 
can buy used 
engines $15 up, 
new engines $30 
with FREE con- 
fidential list and 
coupons when you 
order your plans 


indicate type) or 
describing plans: 


BRAND NEW BOOKLET REVEALS HOW 
TO LIVE BETTER, FOR LESS IN FLORIDA 


Gives tull facts on Florida mobile home 
living, its wonderful advantages. Learn 


how to enjoy the outdoors; fishing, boat- 
ing, sun bathing. Shows how to save 
thousands of dollars, s tips for an 
easier life. Send 10c to Florida Researchers, 


3132 Ponce de Leon Bivd., Coral Gables, 
Fla. 33134, Dept. E 


Learn to Repair, Rebuild, Resell 
Typewriters; All Makes—in your 
spare time! 

NEVER BEFORE could you get 
industry-proved training at , home! 
Now you can qualify quickly in your 
spare time for this big growth field. 
Thousands more trained men needed. Earn while learning 
easily at home. Qualify for big-pay job or your own business. 
Materials, tools supplied. Accredited. Write for FREE book. 

TYPEWRITER REPAIR SCHOOL 
Dept. 3111-019 


Little Falls, New Jersey 07424 
s e RECORDS 


40 Different New 45’s, only US $4 postpaid. 
(FREE $1.25 Record Cleaning Cloth with each order.) 
100 Different New 45’s, plus 3 Cleaning cloths, 
only US $9 postpaid. 
Note: Because of supplier, there will be no duty or postage charged 
on U.S. orders only. 


TOP QUALITY Send check or money order to: 


RECORD DEPT. 


P.O. Box 482 
Nanaimo, B.C., Canada 


BIG EARNINGS 
WAITING FOR 

TYPEWRITER 
REPAIRMEN 


REGULAR 


(Y) 


SS 
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An old beat 


up chair started 
FASCINATING, BIG-MONEY CAREER IN 


UPHOLSTERY 


me on 


ENJOY A BUSINESS OF YOUR OWN! CASH 
IN ON TOP-PAY AUTOMATION-PROOF JOB 
OPPORTUNITIES! 


An upholstery business takes practically NO 


CAPT 


3 
Picked Up This Old 
A chair For $3.25 
In A Second 
Hand Store . . «| 


want their 


UPHOLSTERY IS 

BOOMING WITH 

AMERICA! Join The Group... And Prosper! 
Never in American History has there been 
a boom to equal this one. . . new free- 
ways, buildings, real estate developments, 
hotels, restaurants, apartments, 

e how much UPHOLSTERED. 


million of the 
as campers, trailers, mobile homes, boats 

of them in need of upholstering 
upholstering! All this spells oppor- 
security, independence, good hard cash in your pocket if 
ve the know how to take advantage of this great boom! 
ry NOW .. . don’t let opportunity pass you by! 


ALL YOU NEED IS THE SKILL THAT M.U.I. CAN PUT IN YOUR 
HANDS 


S . . . but now M.U.I. home train- 

showing thousands t! tg BIGGER money than most 
Your Calif, State Approved Diploma can 

independence & securi 

eê, Box 899-BGE Orange, Calif. 92669 


tunit; 


We can't all be college gradu: 
ing 

college graduates 
be your passport i 


Modern Upholstery Insti 


dustry offers absolutely TOP wages . 


AL to start. Many begin in their garage, 
or a spare room, doing small jobs for friends 
and neighbors. Soon they have far more work 
than they can handle. To those who don't 


own business, the upholstery in- 
And 

remember this: Upholste 

are AUTOMATION PROOI 

YOU can learn quickly, easily, 

the practical step-by-step, tricd 

and proven MUI way! 

EQUAL OPPORTUNITY FOR 

VETS & NON-VETS! 

“It hurts when I think of the 

long years | put in slav- 

ing away at dead-end 

jobs. Now that | know 

upholstery, every home- 

owner is a potential cus- 

tomer—every beat-up old, 

piece of furniture is al 

gold mine. 


SEND FOR FREE 


a “WHAT STARTED 


AS A HOBBY 
NOW PAYS 
| ME UP TO 


Fy $1Q PER m. 


At Home, Spare Time” 


AT LEAST SEND FOR THE FREE 
FACTS . . . IT'S FASCINATING IN- 
FORMATION ... NO OBLIGATION 
WHATEVER! 
Fill out and send in the coupon 
below TODAY! MUI will send you 
their 32 page illustrated uphol- 
stery career book — and free sam- 
le MUI lesson. This book and 
ree lesson may change your life 
in ways you can’t even imagine 
as it has for thousands! 
UPHOLSTERY OFFERS EQUAL 
OPPORTUNITIES TO MEN OR 
WOMEN OF ALL AGES! 
One of the greatest advantages 
of learning the upholstery pro- 
fession is that it is now WIDE 
OPEN to women as well as men 
to everyone, regardless of 
background, education or age! 
. .. to anyone who truly wants 
dependence and security the 
great upholstery trade offers 
everything! 


UPHOLSTERY CAREER 


BOOK & SAMPLE LESSON TODAY! 


Modern Upholstery Institute, Box 


Please send the FREE UPHOLSTERY CAREER BOOK and the FREE 
SSON. | understand | am under no obligation whatever 
and am just sending for the free facts on job and career oppor- 


SAMPLE LE 


tunities in Upholstery, and the 


also understand no salesman will call upon me. 


Name. 


899-BGE Orange, Calif. 92669 


MUI home training program. | 


Address 


City _ 


HITS UKE A RIFL 
KILLS RABBITS, SQUI 
Powerful, silent, age 
For hunting, target 
touting pesis Q 
Sportimon's hone Sy 
told world Sa 
ool i 

wy 


tor fo ing arrows 
GUARANTEED: Professional mode! of 
Nat'l Slingshot Assn. At dealers, or write 


Wham-O Mfg.Co.,Box N-15,San Gabriel, Calif. 91788 | 


GET INTO 


Wy 
Fascinating 


neede 


NORTH AMERICAN Si 
4500 Campus Drive, 


¥ 18,000 NEW JOBS EACH YEAR! 


Abventisine 


There’s Big Money in Advertising! Train at 
home for a career in America’s most “fun” 
business. Exciting, booming field. Meet 


in Radio-TV, Advertising Agencies, 
Newspapers, Magazine Media, et 


people. No writing or art ability 
G.I. Bill Approved. Send for big 


AN 
“ADVERTISING CAREER KIT”—ALL FREE! 


CHOOL OF ADVERTISING, Dept. 4181 
Newport, California 92660 


NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS 7c 516.50 AN HR. 


START AT HOME IN SPARE TIME 


The multi-million dollar Rubber Stamp business—once controlled by a few big compa- 
nies—is now being taken over by small operators—one in each community throughout 
the United States. Men and Women who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special wording that buyers once were forced to 
buy from big cities. Material costing only 27c makes a stamp that sells for $2.75. The 
machine that does the work is simple and easy to operate and it turns out as many as 


six Rubber Stamps at a time, each with different wording such as 
names, addresses, notices, stock numbers, prices and other “copy” 
needed by offices, factories and individuals. Working full capacity, 
itcan earn as much as $33.00 an hour for the operator! Now you 
can get into the big-pay business yourself, with your own home as 
headquarters. You don’t need experience. We supply everything, 
including complete instructions and eight ways to get business 
comina ae fast. We even help finance your start. Start making 
up to$16.50an hour from the very beginning. Cash inontheprofit- 
able RubberStamp business in your community, right away. We'll 
mail full particulars FREE and no salesman will call. Be first in 
your locality. Rush coupon or send your name on postcard now to: 


RUBBER STAMP DIV., Dept. RS-3-AS 
1512 Jarvis Ave. ¢ Chicago, Illinois 60626 


THIS 


| RUBBER STAM 


1512 Jarvis Avenue Dept. R 


Please rush full par- 
ticulars about your 
financing plan and 
the little machine 
that can get me 
started in the prof- 
itable Rubber Stamp 
business at home in 
spare time. Every- 
thing you send me is 
FREE and no sales- 
man will call. 


Name 
Address... 
City... 
State _ 


LITTLE TABLE TOP MACHINE 


MAKES EVERYTHING SIMPLE & EASY 
> 


P Div. "FREE! 
'S-3-AS, Chicago, Ill. 60626 
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EASY WAY TO PUT 
NEAT, WATERTIGHT 
SEALS AROUND 
TUBS, SINKS, 


SHOWERS, MORE. 
KWIK-SEAL STAYS 
FLEXIBLE. RESISTS 
MILDEW. ODORLESS. 
BRIGHT WHITE. MONEY 
BACK GUARANTEE. 


KWIK-SEAL® 


TUB & TILE 
CAULK 


DAP Inc.,Dayton, Ohio 45401 / suasioany or Plough, Inc. 
In Canada: DAP-DURATITE CANADA LTD., Toronto 10, Ontario 


NOW — FLY A BENSEN OF YOUR OWN! 


THE GYROCOPTER 
EASY TO BUILD 
SIMPLEST, SAFEST TO FLY 
Acclaimed by novices and 
pros around the world. Low- 
est cost flying. Kits available, 
also building plans and flying 
instructions. Get 3-View Draw- 


ings, photo, specs, Rotorcraft 
Dictionary ar $3, or of Gyro- 
e 


Á BENSEN Al F 
Raleigh-Durham Airport, Raleigh, w. 


NAME 
ADDRESS 


How To TRAVEL & GET PAID 
FOR IT! New 128-page book, 


“Opportunities in Travel Careers,” 

tells the full story of thousands of jobs 
waiting around the world for men and 
women, young and old—on a ship, with 
an airline or travel agency, in overseas 
branches of American firms—even explor- 
ing if you are adventurous. Whether you 
want a lifetime of paid traveling or just want 
to roam the world for a year or so, here are 
PU the facts with hundreds of ideas. Sent to you at 
our cost of $1 ppd. to introduce you to North 
American School of Travel's accredited home-study course 
that prepares you for an exciting Career in Travel. 
Also sent FREE: Big TRAVEL CAREER KIT” and Sample 
Lesson. No further cost or obligation. No salesman will 
call. 10-day money-back guarantee. Send $1 today to 


NORTH AMERICAN SCHOOL OF TRAVEL | 


4500 Campus Dr., Dept. 4181, Newport, Calif. 92660 | 
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7602 


Tei 


RAVI 7 


SERS 


FIX CLOCKS, WATCHES- 


FOR FUN & PROFIT! 
Fascinating new Hand- 
book by master craftsman 
H. G. Harris gives you the 
kind of Enowledge: N 
watchmakers lear 
OVER 200 ILLUSTRATIONS 
show how to install hands, dials, 
crystals, mainsprings, stems . . 
rehouse old movements in modern cases 
. speedily cure many troubles by de- 
magnetizing or cleaning. etc. 
INSTRUCTIONS COVER every popular 
watch and clock. chimes, grandfathers, 
cuckoo, everyday alarm and electric 
clocks. Handbook tells you where to buy 
parts . . Where to send overflow” 
Work for repairs at ‘wholesale prices as 
business expands! 
FRIENDS GLADLY PAY $5 to $50 for restoring cherished time- 
pieces. Try the HANDBOOK OF WATCH AND CLOCK REPAIRS 
seven days! Rush only $4.95 on Toney back guarantee to: 
EMERSON BOOKS, Inc., 
Dept. 955-R, 251 West 19 Street, New York, N. ¥. 10011. 


Locksmithing “waxinc 


MAKING 


|) Practical up-to- 
Now Made Easy! Pricticay wet 
teaches you how to pick locks, de-code, 
make master keys, repair, install. 
service, ete, New ‘self-instruction 
Testons’ for “every "handyman, home- 
‘owner, carpenter, mechanic, Serv- 
ice "station operator, seunsmith. 
53 easy illustrated 


Sia 


bs 


UE, 
=m. 


s= mm. 


S 
ON 
SS 


K 
? 


% 
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Mail order today! 


Complete course 
++ + NOW Oi 


35.95 


Nelson-Hall Co., Dept. Al 
325 w. Jackson Blvd., Chicago, Ht 60606 


IF YOU CAN SING, WHISTLE, 
OR HUM A TUN 


you can play the Musical Saw. No notes 
to read, no musical knowledge requir- 
ed. Since 1921 we have furnished the 
entire world this unusual, sweet-toned 
instrument., If you are 10 or 70, you play 
or no pay. Musical Saw, soft hammer, 
resin and lessons mailed on 5 days’ trial! 
Write today for details and free copy of ‘Sawing 
News of the World,” picturing successful saw 
musicians. MUSSEHL & WESTPHAL, 108 Fort St., 


Fort Atkinson, Wisconsin. 
MEAT CUTTING Ill 


a Quickly in 8 short weeks ar Toledo for a 
bright future with security he 


Big 
PROFITABLE MAKE T O} 
payment pian 

am 


o 
graduates. Our 
bis, Pey Mustrated 

G. pproved. 


NEW-FREE NURSERY CATALOG! 


WRITE TODAY—over 400 varieties of Roses, 
Flowering and shade trees, Fruit trees dwarf and 


regular, Nut trees, Berry Plants, Vines, Evergreens, 
Bulbs and Perennials at prices so low it is almost 
unbelievable. 


VERNON BARNES NURSERY 
P. 0. Box 250-PSM, McMinnville, Tenn. 37110 


NEW !zeroree 

Accurate 
SCOPE-SHOT COMPLETE WITH 50 | W 
DISINTEGRATING PELLETS 


ia a Fiter fine 
SS ez S Fe anotay potshed | BA Order 
Be Pistol grip. So powerful it kills! Now! 


smoll gome. Fits pocket perfectly! 

‘Guaranteed. FREE shooting manual. 

EXTRA RUBBER SLINGS, 4 poirs $1.00 p.p. Leather Pouch 

& Sling assembly only 40c p.p. Order NOW from: 
GENERAL SPORTS 

4184-PX Apple Street, Cincinnati, Ohio 45223 


FSN} Let's Do LEATHERCRAFT! 


7 HERE’S A GENUINE LEATHER 
BILLFOLD KIT AS A STARTER 
ERREEN WORTH $5.00 AFTER YOU 
ASSEMBLE AND LACE! 
with 
coupon 
below 


Get all the features of ex- 
pensive billfolds . . . hidden 
money pocket, four-unit 
Yes, send me your embossed billfold kit and 112-page catalog. I'm sending card case and two side 


50¢ as full payment. (Limit one per family.) pockets. Handsome design 
eat embossed. Kit com- 
plete. Easy ’n fun to assem- 
NAME. ble and lace. You'll also re- 
ADDRESS. ceive a 112-page Leather- 
craft catalog and easy-to- 
STATE. follow instructional manual. 

Order yours today! 


ONLY 50¢ IF YOU ACT NOW! 


U can learn to repair cameras 
t home, inyourspare time! 
. NHSC accredited course i 
S, tools, practice equipme 

REPAIR SCHOOL Ac: 


K Colorado 80110 . Rl a as a HEAVY 


PROFIT In YOUR SPARE TIME PE te EQUIPMENT 
| }~%; SMALLENGINE REPAIR PAYSBIG! = 4 OPERATOR 


~ Í Outboard * Powermower * Chain Saw * Tractar 
2 wet, MAKE EXTRA MONEY — or fix yow | Tain your way to high pay in the booming construction indus- 


own engines and SAVE! Illustrated, easy-to | try! Learn the skills you need to qualify by actual field training 
learn Home Study Course qualifies you @s @te | on machines like the ones used by the industry. Huge training 
pert. “Approved for Veterans.” Write today! grounds da North Carolina, a million 3 ‘orth of school: 
=s i it tructors, ul 
LINCOLN TECHNICAL INSTITUTE | 220-hour and a4Q-hour courses, National, the original, scho 
3 ; ginal school of 
Suite 1-G, 472 MARKET STREET, NEWARK 5, N.J. heavy equipment operation, is a recognized leader. É 
erican Road Builders Assn., Services and Supply Division. 
CATCH ANIMAL RAIDERS! Associate Member A.G.C. Full-time Job Advisory and Counseling 
Director on staff. VA approved. For men ages 17 to 56. Train 
= > Now-Pay Later plan . . . other payment plans also available. 
Write TODAY for FREE catalog and FREE copy of school news- 
Paper reporting news of National School graduates. Accredited 
Member NATTS. 


Peet eee ae aa ia | 


a As, | NATIONAL SCHOOL I 
“Catches more! | OF HEAVY EQUIPMENT OPERATION, Dept. A-23 
Easy to use! I P. O. Box 1686 Moores Chapel Road, Charlotte, N. C. 28201 | 
AHAR' tch raiding rabbits, 
Simpie, ee MAVES E (Oe, r nA injury. | Please send me FREE illustrated school catalog and complete in- I 
Straying pets, poultry released unhurt. No jaws or springs formation. | understand there’s no obligation. 
to break. Galvanized; many in use 20 years. n ends | I 
give animal confidence. Sizes for all needs. Write for 
valuable illustrated guide and price list. I Name——____ Age I 


HAVAHART, 137-J Water St., Ossining, N. Y. 10562 


=s a = oik | Address—_ Phone | 
pene send me FREE new 48-page guide and price li | City. tat ip Codi I 


Address. Zip. SS a E 
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NASA SPACE PEN 


WRITES 100 YEARS 
upside doum, 
ONLY °3.95 


Developed for NASA astronauts, 
this amazing pen writes smoothly, 
evenly, dependably even over 
grease, even up-side down! Sealed 
cartridge has estimated shelf life 
of over 100 years. Put it away, for- 
get it — it'll write again the in- 
stant you use it. Gas pressurized 
principle defies gravity, writes at 
any angle, lets you write even lying 
flat on your back in bed. Won't 
leak or evaporate. 3 times the ink 
supply of ordinary ball pens. Ap- 
proved in NASA labs. A real con- 
versation piece; perfect gift. For 
school, home, office, purse. 
In elegant silver finish, not $10, 
not $5, but only $3.95; 2 for $6.95; 
6 for $18; 12 for $33. 
Money back if not delighi 
Send check or money o! 
FREE CATALOG! Add 10% for 
postage, handling and insurance 
-JAY NORRIS CORP. 
Dept. LE-1, 31 Hanse Ave., 
Freeport, N.Y. 11520 


DON'T QUIT SMOKING 


before giving my pipe 
a 30 Day Trial 


New principle that contradicts every 
idea you" ve ever had about pipe smok- 
ing. I guarantee it to smoke cool and 
mild hour after hour, day after day, 
without rest, without bite, bitterness 
or sludge. To prove it, I’ll let you try 
a new Carey Pipe. Send your @: 

name and address today for my 
free complete trial offer. Write: 


E. A. CAREY, 1920 Sunnyside Ave., Dept. 281-A, Chicago40 


(cos PLANER MOLDER SAW 
al 
Ne 
ef 


Now yow can use this ONE howertesd shop to turn E lum- 
ber into moldings, trim, flooring, furniture . . . ALL popular pat- 
terns. RIP... PLANE... MOLD... separately or all at once 
with a one HP motor. Use 3 to 5 HP for high speed output. Low 
Cost . . . You K own this power tool for only $30.00 down. 

d postcard today for complete facts. 
BELSAW POWER "TOOLS, 929-5 Field Bidg., Kansas City,Mo. 64111 
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Every company, lorge & small, needs a Systems ~“ 
Man. As a Systems Man, you'll work with management... 
help them make vital decisions ... make a prestige salary. 
and enjoy your work, too! You'll supervise CHARTING, PRO- 
CEDURE PLANNING, FORMS DESIGN, OFFICE LAYOUT, COMPUTER 
PROGRAMMING, DATA PROCESSING, etc. Big demond 
—see high salary positions in “help wanted" sections 
of your newspaper. You need no previous experience or 
special training... easy home-study plan guides you 
toward success, prestige, good salary in exciting, re- 
spected field. High school education required. Send for 
p Free Booklet, “OPPORTUNITIES IN SYSTEMS." 

North American Institute of Systems & Procedures 
4401 BIRCH ST., DEPT. 4181, NEWPORT, CALIF, 92660 


Instantly Stops T, 


Assailants run screaming 


in danger, simply press top. 
‘Temporarily leay 
helpless. pe es si 
ing attacker for police. Effective up to 15 D- 

canil in palm of hand, Women buy on right. Amazing profit! 

SAMPLES for TRIAL Sample offer sent to all who send name at 
‘once. Postcard will do. SEND NO MONEY, Just your name, 


KRISTEE CO. Dept. 701, Akron, Ohio 44308 
BILLIARD SUPPLIES 


BUILD YOUR OWN 
TABLES 

All PRICE RANGES 

Plans 6 to 9 ft. sizes 


Send .35 for catalog and cloth samples 


CAMPBELL BILLIARDS, Box 260A, Hartland, Wisconsin 


gr LAST YEAR” OPERATING AUTO 
33, ,000 RADIATOR SHOP (i 
—hcectes Bros., Lowell, Mass. I 
START SHOP OR ADD TO BUSINESS. 
Market growing. More cars each 
year. Packaged radiator shop incl.: 
equipment, training, 98-page man- 
ual, initial supplies. Proven mer- 
chandising attracts business. Pay- 
as-you-profit plan. Write. 
INLAND MFG. CO., Dept. PS-1 


Tests * Cleans * Repairs 


St., Omaha, Neb. 68102 


1108 Jack: 


How to Buil PHASER Fre 

00, You have seen it on now 

d ‘your_own—S. loads of fon 
SONIC 


buil 

„pm ,* HELIUM-NEON LASER, $4.95. 
ISOUND PISTOL, $1.50, FLYING SAUC- 
= $2.95. Add abe nea course 
for MA COMPLETI 'ALOGUE 
i ING SCIENCE PROJECTS, 35¢. 

boratories, 
Jacksonvill 


Ro: vig, 
118 West ‘Adams St., Jorida 32202. 


MOW AN ACRE 
= IN 30 MINUTES! 


Handles 48” and 60” mowers .. . 
bigger implements for gardening, 
dozing, removi 
Big 14 hp. p 


"clutch, transmission and 


differential, More for your money! 
Send for free catalog, 


CONOMY 


TRACTOR 
1005 A-1 Anoka Ave. 
- Waukesha, Wisconsin 


MAGIC MAIL PLAN 


that comes with this Little Machine 
CAN MAKE YOU‘1200AN HOUR 


Write today for free facts about the 
newest and most fascinating of all 
new home operated businesses. For 
the first time, a simplified machine 
brings the fabulous profits of Plastic 
Sealing and Plastic Laminating with- 
in reach of the small operator. Any- 
one can learn to operate it witha 
few minutes practice. Then—with 
our MAGIC MAIL PLAN—can get 
mail orders pouring in daily with 
cash in every envelope. 


No Canvassing or Selling 
Fill orders at home in spare time to 
start, Then expand to full time busi- 
ness. We even supply circulars to 
bring back cash and orders, Rush 
name for alt the facts you need to 

art. A posteard will do. No charge. 


WARNER ELECTRIC CO., Dept. L-3-AS 
1512 Jarvis, Chicago, IIi. 60626 


The machine is turning 
out a job that will bring 
operator$2.58, by mail. 
Material cost, only 11c] 


FACTORY DIRECT! 


MINI-BIKE KIT! = 109 
Build bag feed own masie 


in about 2 hours! 
ine Speeds to 30 mph. 
You get: 


© 244 hp 4 cycle engine 


— 
THE LAW 

TRAINED 

MAN 
r a, FREE copy of illustrated law book. “THE LAW- | 


Write vod: 

TRAINED: MAN: ” which shows om to earn the professional Bachelor 
Law Course. Ail necessary books and lessons provided. Moderate cost: 
urse, jer: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 
Founded 1890 Dept. 121, Chicago, Illinois 60601 | 
| 
| 


~ LANDSCAPE CONTRACTOR 


KIARN nome LANDSCAPING for exciting hobby | 
rofit. Thousands of spare or full time money 

ing opportunities. Start a profitable 
Dainai wo aha yan Kome. SAY and. 
earn your certificate at home. 
Write today for Free Book, 
LIFETIME CAREER SCHOOLS 
Dept. A-604 
2251 Barry Ave. 
Los Angeles, Cal. 90064 


You Can Own a 56” x 12” Mobile Home, 
King Size Lot and Utilities All For 


Only 566” Per Month! 


Situated On Four Lane U.S. #441-27 In The 
Heart Of The Citrus And Lake Section of Florid: 


AD646070(F-2) 
For low monthly payments with nominal down payment you can 


immediately move into a brand new, beautifully furnished two- 


bedroom Mobile Home on a 75’x125’ lot, with superb water and septic 
tank. Pay like rent and then receive title to land, improvements and 
Mobile Home. Offer limited, investigate before it is too late. For free 
booklet “Mobile Home Living in Florida’’, photos and information write: 
ORANGE BLOSSOM HILLS INC. Dept. 809-B 

2148 N.E. 164th Street, Miami, Florida 33162 


HOW TO FIX 
CARS FAST! 


wo 
REPAR 
MANUAL 


Use This EASY, 
Step-by-Step Guide 


the Pros” Use to 
Fix Practically ANY 
Part of 2,300 Car 
Models (1962-1968) 
--Quickly, Easily, 
RIGHT --Even the 
First Time You Try! 


Try Book 
For 10 Days 


COVERS THESE MAKES 


— 1962 THRU 1968 
Volkswagen Ford 
Mustang 
Barracuda 


OTOR’s great new 
illustrated 1968 
AUTO REPAIR MANUAL 
starts you from scratch — shows 
you how to make repairs simple 
with step-by-step pictures, clear 
instructions. Everything is made 


hngain: American 


so easy, it's no wonder MOTOR | Buia Oldsmobile 
has sold over 5 MILLION copies! | imperial Fas 
Cadillac Falcon 
1,196 Pages * 3,200 Pictures | Continental Fairlane 
Dart Lancer 
365 “Quick-Check”’ charts.55,000 | Mercury Tempest 
essential repair specs. Over 225,- | Ford i Corvetto 
000 service & repair facts. Plus | Grevene, gallant 
special Trouble-Shooter Section | Camaro Toronado 
and detailed trouble-shooting in- f Scout Riviera 
formation thruout help pinpoint | Chrysler, Firebird 
any of 4,200 car troubles in a f piymouth Ẹldorado 
jiffy. sae Javelin 
USE MANUAL 10 DAYS at our | Dodge Montego 


Oldsmobile Torino 


risk. We'll send it 
to your home or 
shop. If it doesn’t 
pay for itself in 
that time, return 
it and owe nothing. 
Mail coupon now 
to: MOTOR Book 
Dept., 250 W. 55th 
St., NewYork,N.Y. 


Same FREE 10-Day Trial on 
AUTO ENGINES & ELECTRICAL SYSTEMS 


1.300 big pictures. 
Clear how-to text on 
principles, design, 
maintenance of ali 
parts of engines & 
entire electrical sys- 
tem. For FREE trial, 
check coupon. 


MOTOR BOOK DEPT., Desk 921 
250 W. 55th St., New York, N. Y. 10019 
Rush to me at once MOTOR’s New AUTO RE- 
PAIR MANUAL. If O.K., I will remit $2 in 10 
days, $3 monthly for 2 months and a final payment of 
: $1.95 (plus delivery charge and sales tax, if any) one 
month after that. Otherwise I will return the book 
postpaid in 10 days. 


l Print Name.. 


| AGAIOSS.. cee sssosososesesenssessssssresesenasesssesren 


Age... 


J| Cibbennnessnnenensncnassesennsenesancenarensnenenenans 
State. .cccsecevevecsees +++.Code, 
| Also send me for 10 day: Free Trial MoTOR's 
I AUTO ENGINES MANUAL, If O.K., I will remit 
I) odes? Otherwise Twili return book postpaid in 10 days. 
Check box and save delivery charge by enclosing 
l WITH coupon in envelope entire payment of $9.95 
ual) plus sales tax, if any. Same refund privilege. 
e oe e m a e e e m e e a a e e e a 
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| Zip 
$8.95, plus delivery charge and sales t: 
for Auto Repair Manual (or $8.95 for Auto Engines Man- 


2 Art 
Lessons 


For Complete Details, Simply 
Write Your Name and Address 
Below and Mail Now 


bs 
WSA Collection 


T us prove you can learn to draw, paint — at 
home in spare time! We’ll send you free the 
valuable new booklet “Art for Pleasure and Profit,” 
and tell how you can receive from world-renowned 
Washington School of Art — two Art Lessons free! 
Then, if you wish, continue WSA’s new Course at 
remarkably low cost — and receive a professional 
artist’s case at no extra charge! 

With personal instruction, and lessons by 11 mas- 
ter artists. you can soon be creating art with pens, 
pencils, paint. You meet new friends. Unlimited 
opportunities—370,000 American firms now buy art. 
Free-lance—or take a full-time job. Many of these 
jobs pay $150, $300, or more a week! 


Send for Your FREE Personal Copy 
of “Art for Pleasure and Profit’ 

Mail this ad with name, address — we’ll send our 
new booklet, and reserve 2 Art Lessons FREE in 
your name! There is no obligation. Send today! 
WASHINGTON SCHOOL OF ART, Studio 13-008, 
Port Washington, L. I., New York 11050. (Est. 1914.) 
Accredited Member NHSC. 


Print Name... ABe... 
AddresSS..sssossesesersersecrescese Apt, No..... 
Cityssecsssssvosssdisoes m EITE A EAT 


ei 


TO YOUR OWN DOCTOR'S PRESCRIPTION 


EYEGLASSES BY 
MAIL AT GREAT 
AVINGS! 


$Q95 
licensed optician from 


(including single vision lenses, frame and case). 
Doctor's prescription will be filled by a skilled, approved and licensed optician 
or your own prescription duplicated. Lenses are ground and manufactured to 
U.S. optical standards. Choose from complete catalog of men's, women's and 
children's glasses. Bifocals, trifocals, sunglasses or SAFETY HARDENED LENSES 
at low additional cost. We guarantee accuracy, perfect fit. 


PRISM OPTICAL INC. 


_136 Liberty St., New York 6, N. Y. 


he RRO SIT 


mn 


BUILD CUSTOM CASES AT HOME FOR PROFIT . 


GET ORDERS BY MAIL! 


Here is a spare time or full time Home Business 
so extensive that you will almost catch your 
breath when you see it for the first time. Learn 
how you can make Custom Cases in your home 


to tap a waiting, rich market—to make yourself financially in- 


dependent for life. We supply materials, 
instructions, everything. No canvassing; 
No house to house selling; No salesman- 
ship needed: Send for the full story of 


this amazing opportunity. 


CUSTOM CASE SUPPLY CO. 


Late, | 
Dept. C-701 ~~ ~- 


Yy 


7630 Gloria Avenue, Van Nuys, Cal. 91406 7 
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The Easy p 


Way to 
Build 
BEAUTIFUL CLOCKS 


Send 25¢ for 48-pge. catalog of 
easy patterns, 
ments, 


fine clock move- 
dials and hardwood kits. 


CRAFT PRODUCTS 
ELMHURST (2) ILL. 60126 


RES @ auto 


eum SAVINGS NEVER LESS THAN 50 


HEADQUARTERS for ALL SPORT CAR TIRE SITES 
FREE - SEND FOR YOUR FREE CATALOG~ FREE! 


-I-N-V-E-N-T-0-R-S 
WE NEED INVENTIONS 


Sell your invention for cash—need money for pat 
problems holding you back? Universal Inventio as 
ventors all over the world—just like yourself any not 
tions provide the magio spring-board to sudden riches. REMEMBER, 
we either sell your invention or pay you a cash bonus. Write for 


details. 
UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


REPAIR HYDRAULIC JACKS 
E 


n while you learn at home, Millions of jacks 
in gas and auto service stations, trucking firms, 


servicing . „ , most of which you can learn to Y 
repair, We show you HOW. Start spare time in 
your basement or garage, Big opportunity for 
mechanics, ACT NOW! 


Write for folder No. PS-1 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO., INC, 


HEARING AIDS 
% OFF DEALER 


PRICES 


LARGEST SELECTION of tiny, all-in-the-ear, behind 
the ear, eyeglass and pocket models. 30 DAY FREE 
HOME TRIAL. No down payment. Money back guar- , 
antee. Easy terms. Order direct and save 65%. 
Write for our big free catalog TODAY. PRESTIGE, 
Dept. D-35, Box 10947, Houston, Tex. 77018 


x 
WORTH '50 pecial $35 
hunting CROSSBOW, a ko 


KILLS DEER, BEAR, Eic. 
RABBITS. SQUIRRELS, 


80 LB. THRUST ~~. 
Centuries old, crossbow "3. 
shooting is now a fast, modern sport. Powerful 
and silent. A precision instrument, beautiful as it is 
accurate. Hunters knock down game at 200 ft. 

sights — open and peep—windage and elevation. Anyone can targ 
right in their own backyard. Harpoon tish with free line attachment. 


33° hardwood stock. 33° bow. Handsome den display. Possession is 
legal in all states... Money back if not completely satisfied, Target 
arrow 80: each. Hunting and fishing arrows $1.25. Send to: 


S &R RESEARCH, Box 20-H, San Gabriel, California 91778 


“EARNED $2000 
WHILE TRAINING” 


Says Robert N. Miller, 
land, N.J. “I be- 
came a locksmith 
when a back injury 
forced me to give up 
my job as truck driver 
id earned $2000 while Wai 

I own 
hing shop and 
full time 
M. anks to, 
ig Institute.” 


What if I’m laid off? b?“ 
tion take my jo 

pelt eign How can | ever 
Am | too oO! 
Can I learn a new skill? ; 
Could I succeed as my own boss? 

How can I earn extra money fast? 

Will my job ever pay more? 


Be a SKILLED dorg 


... and Solve ALL Your “FUTURE” Problems 
306 cn 


. with Locksmithing YOU HAVE IT MADE! You'll do 
light, clean, fascinating work—take your choice of steady, 
high-pay jobs or a big- profit spare-time or full-time ak pe 
See grea r aame quipment 
with your own “built-in” pension plan. EARN LOCKS, PICKS & 
ff TOOLS supplied 
for use with course. 


afford to retire? 
id to change jobs? 


Locksmith: 


JVE BETTER, say “goodbye” to layoffs, 
automation, slack times, forced retirement! 

LOCKSMITHING IS SO EASY TO LEARN—EARN Extra Money FAST. 
Regardless of age, education, minor physical handicaps, 
fun and earnings begin AT ONCE. CASH IN on all kinds 
of locksmithing jobs AT HOME. It’s quick and es n 
Experts guide you—ALL locks. keys, parts, picks, special 
tools and equipment, complete illustrated lessons supplied. 
FREE illustrated Book, FREE Sample Lesson Pages. 
MAIL COUPON NOW! Find out how being a skilled 
Locksmith can help you earn more, enjoy a better life. 
End your worries—Write TODAY. No salesman will call. 
Only school of its kind: N.J. State Lic., State Ap- 
proved Diploma, Accredited Member NHSC. 


LOCKSMITHING INSTITUTE at 


Div. Technical Home Study Schools 
Dept. 1111-019, Little Falls, N.J. 07424 VETERANS 


pis CATCH ALL- PURPOSE _ TRAPS 


—S 


ing Institute, Dept. 1111-019 H 
Little Falls, New Jersey 07424 
Please send FREE Illustrated Book—"Your § 
Big O portunitics in Locksmithing,'’’ com- & 
plete pigment folder and sample lesson § 
pages— E of all obligation—(no sales- § 
man will call). [] Veterans Check Here. B 
: 
i 
r 
J 
Li 


Name.. 


Address. 


TA = J o i 


CATALOG Ow as ie 95 


STEP UP 
TOA | 


ee ee BIG-PAY POSITION « 


me 75X magnification. Brass 
28 pea Ran ag ; 
Guaranteed to Bring dis», ~ 
san nk 15 powerful scope í 
<s amazing'low price, ej ee Now—whatever your occupation or age—you can 
Mona Opens! SE clones 3 Tis Con: qualify for a big-pay position in the expanding mo- 
tel industry. New motels must have managers, as- 
case SÈS post paid. Money back gi e. sistant managers, restaurant directors, etc. Join 
Criterion Co., Dept. PSB-52, 331 Church St., Hartford, Conn. 06101 the American Motel School graduates we helped 
nm - place in executive positions. American Motel School 
OUTFIT STARTS YOU IN is recommended by one of the nation’s largest mo- 
BIG MONEY SHOE BUSINESS! tel chains. Practical courses, easily completed in 
spare time...no interference with your present 


Rup eo le betas ty Bests | work. Mail the coupon for free book. 


time. We give you—FAEE— com- MAIL THIS SUCCESS COUPON NOW 
plete Sare Sun that mi hes CS | 
"on fat easy orders a dey, YOU AMERICAN MOTEL SCHOOL 
feature 275 fast- selling dress, P. O. Box 46 Department C-1 
sport, work shoe sles ormon Roanoke, Virginia 24007 
id en. n. Air-cushion shoes, many other special features! 
Siz SA to 16—widths AAAA to El Draw on 300,000 Name 
pair stock. Your own shoes FREE. Discounts to your fam- Address 
ily. Prizes, bonuses—even a new car—at no cost to you. 
Rush postcard for your FREE Starting Outfit today... Now! City _ State 


MASON SHOE, Dept. H-378 CHIPPEWA FALLS, WIS. Se el a S| 
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Hunters ... shooters... gun collectors— 
Put expert shooting know-how in your 
trigger finger...Add the gun book of a 


lifetime to 


your sportsman’s library— 


Outdoor Life’s COMPLETE BOOK OF RIFLES AND SHOTGUNS 


by Jack O’Connor 


NEES before has such a massive amount of fascinating gun 
information been brought to you as you'll find in COMPLETE 
BOOK OF RIFLES AND SHOTGUNS! It’s a 476-page, encyclopedic 
volume by Jack O’Connor that covers the subject of rifles and 
shotguns from every possible angle. You get detailed data on 
every important gun from the days of the first hand-held can- 
non up to today’s popular models! 


A Volume You'll Refer to Always! 

COMPLETE BOOK OF RIFLES AND SHOTGUNS is the book of a 
lifetime for every sportsman and gun lover. , a luxurious 
showpiece for your library or den! Its mountain of information 
is enriched by 300 brilliant Siptpgrepby, drawings and dia- 
grams, including a unique and exclusive series of gun mecha- 
nism drawings by famous technical artist Ray Pioch. 

Clearly and concisely, the COMPLETE BOOK OF RIFLES AND 
SHOTGUNS gives you detailed data on every single part of mod- 
ern rifles and shotguns. You learn how all the actions work, 
the advantages and dis: ges ofeach what you should 
know about barrels, stocks, iron sights, scopes, chokes; car- 
tridges, powders, primers, shot sizes, patterns. 


Priceless Tips to Help Your Marksmanship! 


You see how a master gunner picks a rifle or shotgun for all 
game ranging from a .22 for varmints to giant double ejector 
rifles for elephant. There’s even a valuable special section to 
help you choose your deer rifle. You get know-how for better 
hunting—solid savvy on trajectory, wind allowance, shot place- 
ment, and lots more! 

You also get countless sidelights, anecdotes and little-known 
information based on O'Connor's lifetime of hunting on ever 
continent, for every type of game. All written in O'Connor's 
salty, down-to-earth style that makes COMPLETE BOOK OF 
RIFLES AND SHOTGUNS a delight to browse in or read from 


t 1 
cover to cover EXTRA VALUE! 


@ A self-instruction How-To-Shoot Course complete in seven 
lessons, with every step to expert marksmanship described 
and illustrated. Just the right start for beginners or as a 
brush-up course for seasoned shooters! 

@ The most complete Shooter's Glossary ever published! 

Here indeed is the most fabulous and fascinating book a 
sportsman like you can own—a luxurious, practical accessory 
for your gunroom. This edition is going fast, so you must act 
quickly! For a 10-day free trial offer of this giant volume, fill 
out and mail the coupon on this page today. 


r 


that all major gun actions—like the bolt 
Ratton below have been ihsrated With such brilliant detal 
i recisely what ha 
| and clarity. Aee Pifeivo feature of COMPLETE BOOK OF 
RIFLES AND SHOTGUNS! 


ACT NOW! Mail this free trial, no-risk coupon right away! 1_ 


46 | POPULAR SCIENCE 


tite 


Qutdoor 


== Nearly 500 pages bursting 
with latest gun savvy! 


=== Over 300 photos and 
how-they-work drawings! 


“<= Gorgeously printed, bound 
and jacketed! 


== Most complete “‘Shooter’s 
Glossary” ever published! 


== Fully indexed for quick reference! 


Ps-169 | 
POPULAR SCIENCE, 44 Hillside Avenue, Manhasset, N. Y. 11030 
Please rush my giant, 476-page, handsomely bound copy of the 
COMPLETE BOOK OF RIFLES AND SHOTGUNS. If not de- 
lighted, I may return the book to you within two weeks, Otherwise, 
I will pay the low price of only $6.95 (plus postage).* 


Name. 


Street 


City State. Zip Code. 


°SAVE! O Check here if you include cash with this order and we'll 
gladly pay postage charges. 


—-------- - - - - - ee ed 


INTRODUCING : ++ the NEW 


WARNER SUCCESS PROGRAM that is 


This amazing Warner Success Program shows you, in 
step-by-step instructions, how you can establish your 
own business—in your spare time at home. AND, 
without any experience because we provide everything. 


HERE'S WHAT OTHERS HAVE TO SAY... 


MR. J. C. — “I wish to take this opportunity to say 
thank you for all the help and encouragement which 
you offered. The Warner Success Program is absolutely 
invaluable. | have never had an aptitude for anything 
mechanical, but after reading your instructions | had 
no difficulty. | cannot praise this Success Program 
highly enough.” 

Yes, the Warner Success Program, “Engraving as a 
Profitable Business,” is complete in every detail. It 
shows you 8 different ways to get business . . . it 
illustrates how to get orders without canvassing or 
house-to-house selling. It shows you how to get others 
to work for you, how to expand and how to make a 
market survey locally, before you invest any money. 
The Success Program enables you to get business 
before you invest one penny . . . and be in business 


TRAIL- BREAKER >>invm 
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Outdoorsmen: 


Ride where you had to walk be- 
fore. Revolutionary two-wheel 
drive vehicle climbs moun- 
tains, fords streams, hauls 
man-sized loads. Runs ‘all day 
on a tank of gas. 

Write Rokon, Inc., Dept. E 
Wilmington, Vt. 05363 


INSTANTLY! 
PUPPIES, DOGS OF ALL AGES. NEVER FAILS! 
TEACHES STOPS 


Come (at all times!) 
Sit * Drop * Heel * Go 
Stay * Fetch * Hold 
Instant Point, etc. 


House Soiling * Jumping 
Chewing * Barking * Biting 
Digging * Gun shyness 
“Busting” birds, etc. 
40,000 satisfied users. Hundreds of unsolicited testimonials. 
Four demonstrations on Art Linkletter CBS-TV. Now prescribed 
by veterinarians, breeders. 

controls, teaches dogs like magic, Use at 
alo yaar dog anything, near or 


Smplete inforsiation on t 
dog learning-sound discovery. Kind, not electronic, Fa 


CANINE BEHAVIOR INSTITUTE 
632 826-5616 11927 Montana Avenue 
ept. PS19 Los Angeles, California 90049 


new, scientific 
inating! 


the very day your Warner Shop arrives. = 
C. W. B. — “I picked up my Warner Home Business at 
8:30 this morning and on the way home to set up my 
shop | stopped at the local stationery store and he 
had 75 orders waiting for me. My profit from my first 
order was $64.20 for less than three hours work . . . 
and that’s $21.40 AN HOUR! All from following the 
Warner Success Program.” 
Don’t make any decision now. Just send me your 
name and address on the coupon, or on a postcard. 
I'll see that complete information is sent to you by 
return mail, postpaid. No salesman will call. 

Warner Electric Co., Dept. E-3-AS 

1512 Jarvis Ave., Chicago, Ill. 60626 


Engraving Division, Dept. E-3-AS SEND NO MONEY 
| 1512 Jarvis Ave., Chicago, Ill. 60626 


| Please rush your free illustrated brochure to: 


I Name. 


i Addres 


| City. State, Zip 


Start Profitable business 


/n Your 
Garage 


`, Basement 


* start in sparetime; build 

a money-making full-time 

business in your garage or 

basement. We'll start you 
in business with No Money 
Down. Your earnings easily 
cover the low monthly payments. 
Sharpening saws is an important 
service in any neighborhood or 
small town—You can earn $3 to 
$6 an hour sharpening hand, 
band or circular saws, 


No Experience! No Selling 


The easy-to-operate Foley Saw Filer is automatic—it does 
the job for you, You can be doing business the day after 
you receive your machine. And with a saw filing business 
customers will come to you. No door to door selling! You 
are supplying a much needed service. If you'd like more 
information about this unique business opportunity, return 
coupon (no salesman will call) and we'll send you our fact-filled 


MONEY-MAKING BOOKLET FREE! 


fa z} 


$ = ae 


M: 
119-9 Foley Bidg., Minn 


lis, Minn. 55418 | 
Send for FREE book on M ng 
facts about the sharpening business. l 
NAME. I 
ADDRESS. l 
city. STATE. ZIP CODE l 
E a =4 
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Detroit Report... 


WATCH A 
for 1970. 


INE to compete with the Ford Thunderbird 
s yet unnamed, the new car will share GM's G-body 
shell with Pontiac's Grand Prix. 


Insiders say one name under 


consideration is "Chaparral," the same as Jim Hall's Chevrolet- 


powered racing cars. 


Front styling will resemble the 


Chevelle's, but the grille has richer-looking, heavier bars, 
and a new larger bumper has built-in, round parking lights. 
Wheelbase will be about 118 inches. 


Ford’s subcompact Maverick will be offered 
only in a two-door version when it is intro- 
duced this spring, but Ford designers are al- 
ready working on a four-door model. This 
will not be ready for production for at least a 
year after the two-door is introduced. Big 
reason for the four-door: to provide more 
room and easier entry/exit for back-seat 
riders. But the two-door is surprisingly 
roomy right now for this size car. The back 
seat is contoured like the GM two-doors of 
the early ’50s, with the front of the seat bot- 
tom some inches higher than the rear. The 
first Mavericks on the market will not have a 
V-8 engine, according to late word. It will be 
introduced later, perhaps in the ’7114 model. 
However, all Mavericks, including the first 
off the assembly line, are designed to accom- 
modate a small V-8. 


Ford is converting to Chrysler-style door 
handles, the first in the industry designed 
specially for safety. They will show up on at 
least three "70 Ford models. As I reported 
last month, the new Maverick will have them. 
The FoMoCo intermediates, Torino and 
Montego, will also adopt the Chrysler design, 
dropping Ford’s squeeze-type interior han- 
dles. Three big features of the Chrysler 
handles won Ford over—they’re safe, simple, 
attractive. Look for the remainder of the 
company’s cars to make the switch as soon 
as changeover problems are worked out. 


Ford will drop the fastback roof option on its 
70 intermediates. One roof will be available 
on the two-door hardtops, a semifastback 
style similar to that of the present GM inter- 
mediates. Other changes: The Ford inter- 
mediates will have all-new sheet metal for 
1970, but the unit-body design will be con- 
tinued. The 116-inch wheelbase will be con- 
tinued for 1970; but Ford will change to the 
GM practice of using a 112-inch wheelbase 
on the two-door models in-1972. At the same 
time, Ford’s intermediates will drop the 
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present unit body and switch to frame-and- 
body construction. 


The 1970 Camaro will be dramatically re- 
styled. Insiders say that when Knudsen 
moved to Ford, GM scrapped the styling 
planned for 1970 and went right into the 1971 
model. The result is a radical change. The 
grille opening forms a round-cornered square 
in the center of the front of the car. The com- 
plete section juts out farther forward than 
the headlights. A thin, blade-like bumper 
splits the grille opening about two-thirds of 
the way down from the top, and also wraps 
around the fenders. A radically styled fast- 
back Camaro, originally planned for 197114 
introduction, is also being prepared. It is 
expected sometime in the 1970 model year. 


Chevrolet's big car will get minor styling 
changes for 1970, including a new grille and 
rear-end appearance. Chevy will drop the 
expensive bumper that surrounds the grille 
on the present model in favor of a more con- 
ventional bar bumper, split in the center. 


To bring you up-to-date on all the new cars 
scheduled by Detroit in the next two years, 
I prepared this calendar: 


Intro- 
Car Type duction 
Ford Maverick subcompact Apr., 1969 
Rambler subcompact Aug., 1969 
Chevrolet personal- Sept., 1969 
(Chaparral?) luxury 
Dodge sporty-compact Sept., 1969 
Challenger 
Chevrolet mini-compact Sept., 1970 
XP887 
Ford Phoenix mini-compact Late 1970 


(code name) 


AUDEL 


SKILL-BUILDING 


PRACTICAL 
GUIDES 


LEARN MORE— 
EARN MORE! 


I ‘Avi Avvets 


1 Av 


corr 


MACHINISTS LIBRARY =. & BUILDERS GUIDES 


Three volumes of ready reference on all the latest 
shop practices for machinists and toolmakers. Vol. 1 
—Practical Fundamentals of Basic Machine Shop 
Operations. Vol. 2—Setup and Operation of all the 
widely used, important shop machines. Vol. 3— 
Toolmakers Handybook with down-to-earth data on 
layouts, specifications, jigs and fixtures, gear form- 
ing, cams, etc. Illus, 1310 pages. 3-Vol. Set $15.50 


Circle No. 12N in Coupon 


Four all-inclusive volumes provide latest inside trade 
information on modern construction. Vol. 1—Tools, 
Stee! Square, Joinery. Vol. 2—Builders Math, Draw- 
ings, Specs. Vol. 3—Layouts, Foundations, Framing. 
Vol. 4—Millwork, Power Tools, Windows, Doors, 
Roofing, Flooring. Most practical guide available. 
Thousands of diagrams, charts, graphs and photos, 
1616 pages. 4-Vol. Set $16.95 


Circle No. 8 in Coupon 


FIX ANY CAR FAST! 


Truck and 
Tractor Guide 


Covers hookups, control, A guide for mechanics, 
maintenance and trou- drivers and maintenance 
ble shooting of all types men. Gas & Diesel repair, 
of motors, Completely service and operation, 
illus, 432 pages. $5.95 illus. 1366 pages. $6.95 


CircleNo.27inCoupon Circle No. 5 in Coupon 


Sheet Metal 
Pattern Layouts 


Modern guide to all 
phases of sheet metal 
work, including pattern 
development. 350 lay- 
outs, Illus. 1152 p.$11.95 


Circle No. 29in Coupon 


STEP-BY-STEP REPAIR GUIDE COVERS EVERYTHING: 
Troubleshooting—unique symptoms-and-causes charts « Spark 
Plugs » Batteries » Tune-up » Distributors » Ignition Testing 
+ Starters & Generators e Lighting « Tire Servicing e Brakes + 
Power Brakes e Front Suspension + Steering Systems « Wheel 


AUTO 
GUIDE 


ALL-NEW 
biggest value! $795 


Alignment + Chassis, Springs & Shocks « Fuel Pumps e Car- 
buretors » Cooling Systems + Lubricating Systems » Pistons 
& Rings + Crankshafts and Connecting Rods » Camshafts e 
Valves » Clutches « Automatic & Manual Transmissions e 
Drive Shafts & Universal Joints e Rear Axle Assemblies— 
ABSOLUTELY EVERYTHING YOU SHOULD KNOW TO FIX 
ANY CAR! Hundreds of illus, 736 pages. $7.95 
Circle No. 1 in Coupon 


Complete practical guide 
to modern Diesel en- 
gines. Explains princi- 
ples & how to maintain 
& oper. Illus. 544 p. $6.95 


Circle No. 9 in Coupon 


TV-RADIO LIBRARY 


Two vols. of practical and theo- 
retical knowledge including 
basic electronics, basic radio 
and radio receiver repair, Com- 
plete from basics through tran- 
sistors, Covers entire subject of 
= television, both black & white 
and color, from theory thru testing & repair. Illus- 
trated. 960 pages, 2-Vol. Set $10.95 


Circle No. 3 in Coupon 


HOME APPLIANCE 
SERVICING 


How to test, service, and re- 
pair all modern gas & electric 
appliances such as refriger- > 
ators, washers, dryers, ranges, (NEW) T= Oo 
irons, hot water heaters, Gives 

up-to-date methods, wiring diagrams, complete 
servicing data, Fully illustrated. 608 pages. $6.95 


Circle No. 2 in Coupon 


Plumbers and 
Pipefitters Guides 
3 vols, of ready reference 


Masons and 
Builders Guides 
4 practical volumes for 
bricklayers, masons, for plumbers, pipe & gas 
cement workers, plas- fitters, sheet metal work- 
terers. 2000 illus, 1488 ers. 540 illustrations, 960 
pages. 4-Vol. Set $14.95 pages. 3-Vol. Set $12.50 
CircleNo.26inCoupon Circle No. 6 in Coupon 


Welders Guide 
Practical guide to theory; 
Operation; maintenance 


Blueprint Reading 
For mechanics & con- 
struction men. Step-by 
step explanation how to all types—electric, oxy- 
read all types of prints. acetylene & Thermit, 
416 pages, $5.25 626 pages. $5.50 
CircleNo.25inCoupon , Circle No. 10in Coupon 


Outboard Motor 
& Boating Guide 


Practical details on all 
phases of outboard motor 
repair, maintenance and 
operation, Up-to-date. 
Illus. 446 pages. $4.95 
Circle No. 49in Coupon 


Forei 

Repa 
Up-to-date service data 
for all popular imports: 
English, French, German, 
Italian, Swedish. Illus. 
592 pages. $5.95 
Circle No. 53in Coupon 


Mathem 
for Mechanics 


A complete guide to the 
mastery of practical 
math. Simplified method 
makes learning fast and 
easy. Ill. 704 pgs. $5.50 


Circle No. 11 in Coupon 


MAIL THIS NO-RISK COUPON TODAY 


n Auto 
Manual 


x 
Pr 
Electri 
Get your start in the elec- 
trical industry with this 
complete handbook of 
practical, simplified 
ready reference on all 
electrical subjects. 1300 
illus. 1088 pages. $6.95 
Circle No. 4 in Coupon 


Auto Engine 
Tune-up 


Complete tune-up proce- 
dures for all types of auto 
engines. Full adjustment 
data for carburetors, 
ignition, valves, etc. For 
mechanics & owners, 
Illus. 416 pages. $5.95 


Circle No. 58 in Coupon 


Home Refrigeration 
& Air Conditioning 


Complete information on 
installing, servicing, and 
repairing all types of 
home and auto air condi- 
tioners and gas & elec- 
tric refrigerators. Illus. 
576 pages. 95, 


Circle No.14A in Coupon 


ELECTRIC LIBRARY 


Millwrights & 


A complete 10-volume 
electrical encyclopedia. 
Practical information on Covers basic principles & 
plant installation; oper- applications of applied 


ation and maintenance electricity. Answers È THEODORE AUDEL & CO.—Self Improvement Publishers Since i 
data for foremen & work- Moisangs of problems. m 4300 W. 2nd Street, Indianapolis, Indiana 46268 ši 123 f 
ers. Illus. 1236 pgs. $7.95 II. 5600 pgs. Set $35.00 E pease mail me books circled at right. Enclosed is down payment of §__($3 down TEE H 
CircleNo.42inCoupon CircleNo.15AinCoupon œ payment for purchase amounting to less than $9; 3⁄4 of total if purchase price is over $9).1 E 
a agree to pay balance, including shipping costs, within 30 days. If | am not completely satisfied H 
a with my Audel Guides | may return them for refund. 10 1l WN MA § 
E SAVE SHIPPING COSTS—Send full payment with order! 52 xy l 
MONEY BACK GUARANTEE T Check here if you enclose full payment with order (plus sales tax, if any). We pay postage OA 25 26 H 
You must be COMP H charges. You have same return privilege. 29 42 49 53 H 
Audel Guid 1 H 
within 10 days a H Nate saat 58 H 
E Address. O I have bought H 
dui THEODORE AUDEL & CO. 1 Audel books before B 

2 livision of HOWARD W. SAMS & CO., INC. W 
5 Indianapolis « New York me CNY ite, Zip. : 
PETTITTE rr rr 
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= m m ee ee es 
AMERICAN MACHINE & TOOL CO, Dept. PS19, Royersford, Pa. 


F N AS iG ores depot Ly ear nclosed, amen ered r FULLY 5 AVE AS MUCH, 
or leposit e: item ei . 
| I I SATISFIED OR WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND. AS... 

No questions asked. D Jointer-Planer at $19.95 
D 8” Power Saw at $14.95 E Lathe at $9.85 0, 
C Standard Rip Fence #354 at $3.50 C) Set of 3 High Speed (1) 
C Long Rip Fence #354C at $4.50 Turning Chisels at $4.95 
D Belt Sander at $14.35 $09 WiTH 


WiTH THiS E Mitre gage for Sander at$195 E ise Sander at $7 95t pariak 
$18.80 (purchased with other item) Fynco 
GE Motor $ a $24.85 if purchased separately) QUALITY eb” 
NAME. ...... x wane we 
ADDRESS , ERS i POWER Tools 
City..... ZONE/ZIP .. . . STATE 


ti 


DIRECT FACTORY OFFER AND REVOLUTIONARY 
PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat- 
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 
own factories shipped direct... save store profits. 
ENDORSED BY AMERICA’S 
TOP MAGAZINES . . . Here 
is what the editors say: 
“A good bit of sound 
—imaginative—engi- 
E ” Popular 
Science; “(saw) boasts 
many features of big- 
ger brothers.” Popular 
Mechanics; "Amazingly 
versatile.” Workbench; 
i “Highly substantial con- 
struction, sturdy enough for production line use.” 
Industrial Woodworking. And Workbench awarded 
these tools their coveted “Work Tested” Seal. 
OVER A MILLION USERS confirm their precision, 
versatility and rugged performance. 


2K 10-YEAR FULL SERVICE GUARANTEE . . . Any 
part or parts of any AMCO power tool (except El floo 

motor) which may become inoperative for any -4 hi x plans... all 
reason within ten years after the purchase date 
will be repaired or replaced by the factory without 
cost to the purchaser. Your only cost: for postage. 


ry. Wt. 25 


steel 8” saw with ssembled cast iron and 


«»« less blade, RIP penna. cast iron table 
easier work alignment, $34 tent for 


di 


You must be fully satis- 
fied. If not, return in 10 
days, freight collect 
Joney promptly 

refunded 
in full. 


FULL 22” 
AYA" 
6” SWING LONG, 4%% 
3-FOOT d g95 STE: 
HE oe wows, SQBS ts, act 4 s M ANE o0 precision ground 
turning p Y A n Wt.: . A 100% pri 
pa Ener rosettes, etc. $2.50. $495 sien eRe 1 ey shown od N cast iron and steel. , 


Set of 3 high speed turning chisels, 


Ss... with same precision and speed. 


UNIT: t | bed. Ball ore accurate joii 
DOES THE WORK OF $40 iron with tubular steel bed. Ball awi 
Turns wood, plastic. Sturdy er Tres ‘assembly, lever action tail tal hey 
thrust G Ppeed pulley. Fits any moter l depth, Rabbett ¢ 
STOCTIO.YEAR FULL SERVICE GUARANTEE i e clear lees 


Mitre gauge: 
PRECISION $1.95 add'l. 


4" x36” BET sss 30” = S 
SANDER Nin RADIAL DRIL PRES 5 
“in. factory. Wt. 15 les, wo All cast iron and stee 


i i "i f.0.b. factory 
$1A95 Sander attachment tits 045"): 195 adil. tob fety SOQ95 
bracket, ground c alented belt Vaf cap. 


' t cl. 
S . . . The world’s most Vpulley Jacob's chuck in 
WORK OF $50 SANDERS -> 4g 36" sanding belt, V-p NITS...and 
Sander Heavy cast sander aA ‘anges. trom horizontal 10 DOES WORK a quality precision unit wit) foyers, Depth of 
drive, multi-purpose arwa, ee Y hp or larger motor. muc! , any extras. Heal > off table drilling, 


all standard features, mi 5 Meat one f 
', Pre-set to any abio d 
oo AEA drilling. 10-YEAR FULL SERVICE GUARAI 


ji ing in secs- 
vertical w FULL SERVICE GUARANTEE” 


BRAND NEW @ MOTOR PEtS'°r. *18% Boim / EORAMLOS ABOYE MACHINES wr 27 LBS. 
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Limited Time Offer on 


on this luxurious 
new edition of 


ENCYCLOPAEDIA 
BRITANNICA 


You get all 24 volumes now...direct from the publisher... 
pay later on easy Book a Month Payment Plan 


Yes, in honor of our 200th Anniversary Celebration, 
Britannica is offering generous discounts on its fine, 
richly gilded leather bindings. For example, you can 
save 30% on this luxurious edition of Encyclopaedia 
Britannica, bound in durable, hand-tooled calfskin. 
This latest edition—the greatest treasury of knowl- 
edge ever published—is being offered on a remark- 
able direct-from-the-publisher plan. 

Amazing Savings Opportunity. You may wonder 
how we're able to make this amazing discount offer 
on our fine leather bindings. First, we hope for 
great demand on these luxurious, fine bindings, and 
would expect to materially reduce our costs. And, 
because we'd like every youngster to have this great 
encyclopaedia—to help with homework and to an- 
swer questions—we pass these savings on to you. 
All 24 volumes will be placed in your home NOW 
...you pay later on convenient budget terms. It’s 
as easy as buying a book a month. 

Thousands of Subjects and Illustrations For Home- 
work and Household Help. In the new Britannica, 
you'll find special articles on household budgets, 
interior decorating, medicine, health, child care — 
information that can save you many dollars. For 


Fine Leather Bindings 


The finest edition 
in 200 years— 
luxuriously bound in 
durable, hand-tooled calfskin. 


students, the new Britannica is indispensable—more 
readable, interesting and easy to use. It develops 
the active, alert minds that bring success in school 
and later life. The latest edition offers over 22,000 
magnificent illustrations. It is the work of 10,200 
of the world’s great authorities—the largest, most 
complete reference published in America. 

Also, may we send you our special new 200th Anni- 
versary Preview Booklet which pictures and describes 
the latest edition? For your free copy and complete 
information about this dramatic discount 
offer on our fine leather 
bindings—available only 
during this year—simply 
mail the attached postage- 
paid card now. 


Mecting the 


challenge 


Mail card now ¥ Oh ow 
for Special New ¥ tomo 


\e 
< TANNA 
ENCICLOPAEDHA BAIT 


and complete details on this remarkable offer. 


If card is detached, write to Encyclopaedia Britannica, Dept. 163-Z; 425 N. Michigan Ave., Chicago, Ill. 60611. 


WHAT'S NEW 


FOR YOUR CAR 


Monitor flashes when any light doesn’t work on your car 


If you ever got a ticket because you had 
lost a headlight, tail light, stop lights, or 
license-plate light (and didn’t know it), 
you'll be interested in the Essential Light 
Monitor developed by ex-racing driver John 
Fitch, and sold by his company. 

About the size and shape of an ignition 
coil, the monitor flashes a warning on your 
instrument panel when one of your lights 
goes dead. It works like a magnetic relay; 


Side reflectors for older-model cars 
Here’s a safety item for cars without side 

reflectors. These self-stick, superbright units 

with frames cost $3.75 for a set of four—am- 


ber for front, red for rear. Neptune Indus- 
tries, Box 293, Logan, Utah 84321. 


54 | POPULAR SCIENCE 


the number of windings in the coil is varied 
to balance the number of light filaments to 
be monitored. 

When a malfunction in a light upsets 
the balance, a tiny reed is magnetized and 
closes the circuit to the warning light. The 
ELM kit is $24.50 from John Fitch & Co., 
Falls Village, Conn. 06031. Give year, make, 
and model of your car, and advise of any 
extra lights that you have installed. 


Antitheft lock “secures” auto transmission 


This device fits on the steering column of 
any automatic-transmission car with column 
shift, and effectively locks the mechanism in 
Park. It costs $34.95 at auto-supply stores. 
Made by Translok, Roslyn, N.Y. 


The 1969 Ford Performance 
Buyer's Digest contains full color 
illustrations of the hot new 
Cobras, Torino GT's, Mach I, 
Mustang GT's and Ford XL GT's. 
Plus engine, transmission, 
chassis and tire specifications 
and available hi-per options—all 
with prices. In addition, the 
Digest offers you color 
illustrations, specs and parts 
numbers on many of Ford's Hi- 
Per parts. This is the first time 
a Ford Performance Buyer's 
Digest has ever been 
offered, so don't miss out 
on this opportunity, 
But hurry! The supply 
is definitely limited—mail 
the coupon today! 


he same F 

towin on 

mance cars and Pans 

ink that mans 

jos 7 

is sign 
ucan ook for this WET vance 
Yanners on the road eaters Perle place teas a 
Tarter and Ja eat 0009 O 
you've Performance Digest 


Department E, P.O. Box 1000 
Dearborn, Michigan 48121 


Mail coupon or 
write to: 


(NAME) (AGE) 
Performance Digest 
Department E, P.O. Box 1000 
Dearborn, Michigan 48121 


(ADDRESS) 


(CITY) (STATE) (ZIP) 


l 
l 
l 
I 
| 
I 
I 
I 
FORD C Sard 2 i (MAKE AND YEAR OF PRESENT CAR OWNED) 
L 
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UE PICTURE NEWS 


A caboose for the highways 


Railroad buff Robert Hudson of St. 
Paul, Minn., designed this travel trailer 
(top) which he calls a K-Boose, and it 
looks like a real caboose in almost every 
respect on the outside. The interior 
(above) is plushly appointed, though, 
with paneled walls and a vinyl-asbestos 
floor that looks like tongue-and-groove. 


Alarm rouses sleepy drivers 


The black box on the dashboard of this 
car is designed to wake you if you get 
drowsy at the wheel. The Autoveil senses 
when a driver’s hands slacken their grip 
on the wheel. This activates the device, 
ringing a bell and flashing a light. 
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...the most important development 
in boating since fibreglass 


Life/Guard Construction makes fibreglass boats 
safer, stronger and quieter than ever before. It's 
an entirely new way of building boats. 

Most modern hulls consist of layers of fibreglass 
bonded together. Flotation is provided by blocks 
of plastic foam and by an air chamber in the bottom. 
Some types of foam can become waterlogged and 
ineffective. And because most buoyancy is in the 
bottom, a boat filled with water tends to capsize. 


If the hull is punctured, water 
fills the “bilge tunnels,” sup- 
plying the boat with its own bal- 
last to keep it upright... while 
Life/Guard Construction keeps 
it from sinking. 


Here’s how Life/Guard Construction is different: 
a new kind of foaming plastic becomes an integral 
part of the boat. It soaks up sound and vibration 
but can’t soak up water. 

It’s safer because the foaming plastic can’t become 
waterlogged. The boat is constructed with most 
flotation high in the hull and under the deck. This 
fact, combined with the “bilge tunnel” makes it 
virtually impossible for a boat filled with water to 
“belly up'’—it remains right side up. 

It’s stronger because the Life/Guard hull 

is an integrated unit of Š 

layers of fibreglass, foam 
which adds structural 
strength, and additional 
layers of fibreglass. 

It’s quieter because the 
foam deadens water and 
engine noise instead of 4 
transmitting and amplifying. 


You can actually hear and feel the difference. And 
the quieter, softer ride tells you the new safety is 
there. Some day, other boats will be built this better 
way. Today it’s available only in Larson and Glasspar 
Boats. 
Life/Guard Construction is another innovation from 
a company with a 54-year tradition of innovation— 
the world’s largest builder of fibreglass runabouts. 


LARSON INDUSTRIES, INC. 
2325 Endicott Street, St. Paul Minnesota 55114 
*Patent Applied for 


The unextras 
(and Life/Guard is the biggest unextra of all) 


\ In a lot of boats, they're extras. 
| In Larson, unextras. And yet, 
Larsons usually cost no more 
than boats without them. 
Here are some of the typical 
Larson unextras: Top set including side 
curtains and stern cover, sunbather seats, 
a built in gas tank with dash mounted gas 
gauge, mechanical steering, and a safety 
glass windshield. 


The reason we can afford to be so generous 


is that Larsons are built efficiently. We 
make almost everything but the engines... 
in plants that make more fibreglass 
runabouts than any other plants. 
Our Million Bubble Ride is another unextra 
one you can’t buy in other boats at any 
price. Larson's exclusive Lapline design 
builds an air cushion under the hull that 
reduces drag and softens the ride. 
New Life/Guard Construction* is another 
reason to make your new boat a Larson. 


® 


It's a whole new way of building boats 
that makes flotation do more than ever 
before. It's part of the hull. Adds strength. 
Puts the flotation high in the hull, where 
it belongs. Absorbs sound. Dulls crashing 
waves. 

Get all the facts now by visiting your Larson 
dealer. Be a smart shopper. Larson loves 
comparison. 


“Patent Applied for. 


LARSON BOATS, LITTLE FALLS, MINNESOTA « A DIVISION OF LARSON INDUSTRIES, INC., 2325 ENDICOTT STREET, ST. PAUL, MINNESOTA 55114 


Best seat 
in the boat 


CATALOG FREE. Write Evinrude Motors, § 
4221 N. 27th St., Milwaukee, Wis. 53216 $ 


Reserved for the man who 
owns the most versatile fishing 


motor ever built. 


The motor is the Evinrude Sportwin — 
9% “horses” strong, 60 Ibs. light, and 
just 34 inches long. 


It hides down low on the boat, out of 
the way. You fish over it, not around it. 
Outside, it’s short, and small, and light. 
Inside, it’s a 15 cu. in. powerhouse — 
biggest in its class. Powerful enough to 
plane three fishermen and all their gear. 
Fast enough to be first where the fishing 
is best. Smooth enough to chuckle 
along by the hour at tick-over trolling 
speed. Economical enough to run all 
day on a tank of fuel. 

Sportwin is an all-round fishing motor. 
With efficient 90° drive for 20 mph 
speeds where the water is deep and 
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Div. of Outboard Marine Corporation 


clear. With eight special tilt-out running 
positions for shedding weeds and sliding 
over shallows and shoals. It has a ther- 
mostat to keep the motor warm when 
the water is cold. And the same sealed 
powerhood that keeps the sound in, 
keeps the rain and spray and sea out. 


Sportwin has full gearshift, plug-in fuel 
tank with built-in fuel gauge. Twist grip 
throttle. Finger-pull starting. Shock- 
mounted semi-weedless propeller. And 
a speed adjustment that lets you pre-set 
trolling speed and return to it, 
automatically. 


It's the largest selling fishing Evinrude 
ever made. Five minutes in the driver's 
seat and you'll know why. 
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Now: 
- Air-Cushion Vehic 
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-You Can Buy / 


Ray 


Skim along at 35 m.p.h. on 

an air bubble in this sleek VW- 
powered ACV, the Revflite. She 
carries 400 pounds over land 
or water. Price? Under $3,000 


Desirea to skim over water, snow, 
swamps, and everything but very 
rough terrain, the Revflite is one of a new 
breed of fun vehicles. They’re going to be 
popular — with sportsmen, explorers, any- 
one with a need to travel into areas inac- 


cessible by boats or on wheels. 
Continued 
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Delicately maneuverable, rudder-controlled ACV skims left, right, 


Pleasingly styled, and driven and sup- 
ported by air blasts from its 40-hp. VW- 
powered twin-propeller system, this ACV 
was developed by the Cushionflight Corp., 
San Bernardino, Calif. Light enough to 
float (570 pounds), the Revflite will do 
35 m.p.h. over any fairly level surface 
and climb 30-percent grades with a run- 
ning start—carrying a hefty payload of 
up to 400 pounds. The little VW engine 
drinks just two gallons of fuel an hour at 
full throttle. 

The 1414-by-614-foot fiberglass hull is 
a twin-pontoon design that gives high 


Revflite hull rides high in water, gives plenty of 
stability for fishing, swimming, duck shooting. Hori- 


flotation, good impact resistance, and the 
necessary cavity for the air cushion. Brush 
skirts at the sides and rear control air es- 
cape and keep the cushion at a thickness 
of several inches for greatest efficiency. 
Since the skirts aren’t needed for wa- 
ter travel (they simply add drag), they’re 
retractable. As you hit land, you flip a 
switch on the control stick to lower them 
(see bottom photo on opposite page). 
The lift and the drive. A pair of aircraft- 
type propellers driven by steel-housed, 
34-inch flexible cables supply the air cush- 
ion and propulsion. They’re coupled to 


zontal front prop provides air cushion. Lower edges 
of twin pontoons are protected by metal strips. 


forward or back 


Single stick control steers  Variable-pitch driving prop is controlled by cable running from hub center 


ACV, also mounts throttle. 


the engine by a wide Gilmer belt. The 
air-cushion prop is four-bladed, 36 inches 
in diameter, and deeply recessed in a fi- 
berglass tunnel near the bow. Nylon 
mesh screens out debris. 

The drive fan at the back is inside a 
nylon-screened venturi-type tunnel. It’s 
a two-bladed variable-pitch unit, 38 inches 
in diameter. A series of narrow vertical 
rudders at the rear direct the craft— 
the only steering method used on both 
land and water. 

Start up the Revflite and both props 
turn—they’re always coupled to the en- 
gine. The ACV remains motionless, 
however, with its drive prop at zero pitch. 
You ease the throttle full on to establish 
the air cushion, then move the control 
stick forward, and the pitch of the drive 
prop changes to drive you forward as its 
blades bite into the air. 

The steering. Learning to use the single 
stick control, with its squeeze-grip throt- 
tle and skirt-retracting switch, is easy. 
Full-forward stick is full speed ahead; 
shifting the stick rearward gives a reverse 
pitch for backing. Move the stick left or 
right, and the vehicle steers in the direc- 
tion in which the stick is pointed. 

Shifting weight will cause the Revflite 
to spill out supporting air at the high 
side, sliding the entire vehicle sideways 
toward the heavy side. This characteris- 
tic increases maneuverability and is han- 
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(photo) to control stick. Vertical vanes are directional-control rudders. 


dy for getting you in and out of very tight 
places. 

Even if you’re familiar with boats, air- 
boats, or swamp buggies, driving the Rev- 
flite is an entirely new sensation. The 
ride on water is smooth and effortless, as 
it is on swamp land, too. The bow flat- 
tens out weeds and reeds as you skim 
along. Transition from water to land 
makes you get set for a thump that nev- 
er comes—the vehicle glides smoothly onto 
a gently sloping beach and continues 
down a road or across country. 

With a complete battery starting, igni- 
tion, and generator system, the Revflite 
can be equipped with regulation marine 
navigation lights or sealed-beam head- 
lights for night travel. Distributed world- 
wide by Revmaster, the new ACV is 
priced at $2,995, f.o.b. Riverside, Calif. HS) 


Retracting arms on sides drop brush-type skirt to 
seal air cushion when going from water onto land. 


“Just about 
the biggest kick 
around...” 


& 


When the Jumpmaster shouts NOW! b 


it’s too late to back out—so 


there you go, plummeting earthward 


like a dishrag in a hurricane 


By BOB GRANT 


F uaceny I was falling! The wind was 
tearing at my face and I was starting a 
slow spin. My heart lumped in my throat 
—the way it does when an express elevator 
first starts its downward plunge from the 
top floor of a tall building. 

At first it was something from a night- 
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mare—an overstuffed stomach of pickles 
and milk. Then, like a bad dream, it was 
over. Everything was serene. There above 
my head was the big white blossom of the 
parachute. I had just made my first jump. 

“If the plane were on fire you wouldn’t 
hesitate a second,” I had told myself. But 


Slots cut in the parachute give di- 
rectional control and forward speed. 


Accuracy jump is made onto gravel-filled target marked at dead center 
by a four-inch plastic disk. Experts can hit the disk consistently. 


Straining to touch center disk, jumper lands. His score is determined 


First, panic—then chute opens and 
you're left with a peaceful feeling. 


when the plane isn’t on fire, it’s a different 
story altogether. Sitting in the door of the 
Cessna 180, watching the ground slip 
away beneath your feet, your stomach be- 
gins to knot up like a Boy Scout’s practice 
rope. And when at 3,000 feet your instruc- 
tor tells you to climb out onto the plane’s 


by measuring distance to disk, deducting one point for each centimeter. 


On the ground, colorful billowing chute is gathered in. Modern chutes 
are designed to give maneuverability together with a soft landing. 


wheel and hang on to the wing strut, you 
can feel the old nerves sing like an archer’s 
bowstring. 

The wind is whipping at your jump suit, 
trying to pull your feet from their pre- 
carious perch. Then the Jumpmaster slaps 

Continued 
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Contestants pack their chutes and await turn to 
jump at the last National Parachute Championships 
held at Marana, Ariz. Some 144 finalists dueled for 


you on the shoulder and shouts “now!” 
You know it’s too late to back out. You 
let go. 

You know that in four seconds the static 
line connected to the plane will open 
your chute automatically. But that four 
seconds stretches into eternity. Finally 
you feel the opening shock, a gentle slow- 
ing. You descend slowly, things grad- 
ually get larger, and suddenly you're 
ready to land. An instructor shouts up 
directions: Turn your canopy into the 
wind, feet together, bend knees slightly. 
The big parachute eases you in. You hit, 
roll over, and stand up smiling. 

Is it safe? While just a few years ago 


No place to go but down: Skydiver leaves aircraft 
6,562 feet above the drop zone in a style competi- 
tion jump. Right, three members of the Army's Gold- 


spots on the U.S. team. To aid judging, style’ per- 
formance of each jumper was recorded by TV tape 
recorders using cameras fitted with telephoto lenses. 


parachuting was only for military shock 
troops and pilots down on their luck, it 
is today one of the fastest-growing sports 
in the world. New technology and mate- 
rials have not only made it safe (safer 
than hunting, scuba diving, snow or water 
skiing, pleasure boating, or football, say 
some), but new equipment has increased 
control to the point where skydivers are 
able to land consistently on a four-inch 
target disk. 

New low-porosity fabrics actually 
change the parachute into an air foil, 
enabling a skydiver to “fly” the canopy 
wherever he wishes. Pioneer Parachute’s 
Para Commander model, for instance, al- 


en Knights, only full-time sports parachute team 
sponsored by the armed forces, leave plane in close 
formation. The team puts on exhibitions of skills. 


sme 


Gear gets going-over before each jump. Pin check 
(left) assures chute will open when ripcord is pulled. 
Wrist altimeter marks minimum ripcord altitude of 


most universally accepted as the stan- 
dard among sports and competition 
jumpers, obtains lift with an inverted 
apex that increases air pressure rear- 
ward, giving a forward speed of 13 m.p.h. 
By selectively closing off slots in the 
chute, using control toggles, the chutist 
can turn it 360 degrees in about three 
seconds. 

The Para Commander descends at 15 
feet a second. The landing shock is about 
like jumping off a picnic table. 

The popularity of sport parachuting is 
booming. The U.S. Parachuting Assn. 
(USPA) today has over 12,000 dues- 
paying members. Twelve years ago its 
membership was 60. 

Why do they do it? Fun is the answer. 
And prestige. Most people are terrified 
of falling, and a skydiver can cause a cold 
chill to run down their spines as he tells 
of flirting with death and of the seven g 
he experiences when his chute opens at 
terminal velocity. They stare wide-eyed 
as he explains how it is possible for a 
dozen or more skydivers to link hands, 
making a huge circle or “star,” and plum- 
met to the earth at 120 mph. But to 
sports-conscious Americans, it’s fun. It’s 
a new frontier where only the bold dare 
venture. 

` To be a skydiver, you need reasonably 
good health and a strong desire to jump. 
Training for the first leap is extensive and 
thorough. You’re taught how a parachute 
operates and how to pack your own, how 


2,500 feet, giving 21-second safety margin in case 
of trouble. Gauge (right) is checked to be sure wind 
speed is within safety limits for making a jump. 


to get into a plane, how to climb out on 
the step or wheel, how to push off into 
space, how to check your main chute to 
be sure it is functioning properly, and how 
to land without getting hurt. 

Learning skydiving. On the first jump, 
you have an instructor in the plane with 
you and one on the ground to remind you 
of proper landing procedure should your 
mind go blank. Your main chute is opened 
automatically by a static line fastened 
to the aircraft, and an electric altitude- 
sensing device opens the reserve chute at 
1,000 feet if the main parachute should 
malfunction. 

Having successfully survived your first 
and most frightening jump, you make 
at least four more static-line jumps, pull- 
ing a dummy ripcord on the last three. At 
that point, you solo, and the ripcord is not 
a dummy but controls your future—even 
more so than the tax collector. 

The next step is to make five-second- 
delay jumps, then 10-second delays, finally 
delaying a full 15 seconds before you pull 
the ripcord. By now, you are nearing the 
120-m.p.h. terminal velocity, and you be- 
gin to learn how to make turns and ma- 
neuver your body through the air. 

You'll probably start with a large 
28-foot high-porosity military-surplus 
canopy. But you'll soon want to switch 
to a more maneuverable “lo-po” (low- 
porosity) 24-foot canopy like the Para 
Commander. Now you notice not only 
more opening shock, but a mild “thunder- 
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clap” as the lo-po chute opens at terminal 
velocity. 

The average student continues under 
his instructor’s watchful eye for a mini- 
mum of 25 satisfactory jumps, and until 
he can handle any emergency without 
hesitation. But even after being turned 
loose by the instructor, it usually takes 
30-40 jumps before a new skydiver feels 
really at home in the air and begins to 
excel at the sport. 

Thinking of competition? The USPA 
hosts the annual National 
Parachuting Champion- 
ships in which local winners 
from all across the U.S. 
compete for a spot on the 
United States Parachute 
Team. This team, five men 
and five women, represents 
the U.S. in the World Cham- 
pionships held in a different 
country each year. 

In the “accuracy” event, 
a jumper exits at an altitude 
of 2,350 feet, pulls his rip- 
cord immediately. The tar- 
get circle, 15 feet in diame- 
ter (500 centimeters), is 
made of loose pea gravel; 
a four-inch plastic disk 
marks dead center. Hitting 
dead center gives the 
jumper 500 points. If he 
misses the disk, each centi- 
meter off costs him one point 
until, at the edge of the 
gravel 500 centimeters away, he scores a 
goose egg. 

Since distance is marked by the first 
part of the jumper’s body to touch gravel, 
competitors come down in some pretty 
weird positions as they strain to get closer 
to the center. 

The “style” event is basically a free-fall- 
control competition. You start from a 
stable position, attained by arching your 
back slightly and spreading your arms 
and legs to keep you from tumbling or 
spinning. You fall face down, much like 
a bird in flight. Style is judged both on 
how well the maneuvers are executed and 
the time taken to do them, so most sky- 
divers want to fall as fast as possible be- 
fore beginning a series. 

Stable position gives you a terminal 
velocity of 120 m.p.h., but you can increase 
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speed to nearly 200 by drawing your arms 
and legs into a diving position. 

A typical style series consists of 360- 
degree turns to left and to right, a back 
flip, turns again to right and to left, and 
a final back flip. The direction and se- 
quence of the turns is up to the judges, 
but a style series always includes these 
six maneuvers. 

Sound tough making like a bird, do- 
ing all these acrobatics while falling to- 
ward earth at 200 m.p.h.? It is, yet top 
competitors do a complete 
series in just a fraction over 
six seconds—a little over 
one second per turn. They 
move so fast that they look 
like limp dishrags blowing 
in a hurricane. 

Scoring in the style event 
is based on the fastest man. 
His time rates a zero.. Ten 
penalty points are added 
for each additional tenth of 
a second his competitors 
take to complete a series. 
Additional points are added 
for under- or over-shots on 
the turns, or generally 
sloppy manuevering. Like 
golf, the man with the lowest 
points wins. 

What does it cost? You 
don’t have to have a big 
bankroll to become a sky- 
diver but there are certain 
essentials if the sport is to 
be both safe and fun. 

You can expect to spend about $30 for 
your first jump. That covers ground train- 
ing, equipment rental, and the jump it- 
self. After the initial training, you'll 
spend about $4 for the plane ride plus 
another $4 for equipment rental. 

Once a student is certain that this new 
sport is for him, he usually wants his 
own gear. A new surplus chute converted 
for sport jumping can be acquired for a 
little over $100. A used chute sells for as 
little as $40 or $50. If you stick to the 
bare essentials, the tab is reasonable. 

But skydiving is a lot like skiing: The 
enthusiast can make it as costly as he 
wishes. Stylish French jump boots, the 
current “in” footwear, cost about $30. A 
Para Commander chute can be had from 


[Continued on page 195: 


Each skydiver making dead cen- 
ter in accuracy jump wins disk 
he lands on. Don Strickland of 
Golden Knights bites on his. 
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Plugging a pipe with ice 
Punctured water pipe? 
Here’s how an English firm 
blocks the flow in the pipe— 
with ice—while making the re- 
pair. First, a plumber wraps 
an insulated jacket around the 
pipe. Then into the jacket he 
pumps liquid carbon dioxide— 
which solidifies to dry ice and 
freezes the water in the pipe. 


\ 
Little bike runs on battery 


The Electramite is a battery- 
powered bike with almost noise- 
less performance. Its 12-volt 
battery can be recharged with 
house current. The machine, 
with a top speed of 40 m.p.h., 
has a 34-inch wheelbase and 
weighs only 50 pounds, without 
battery. It’s made by Cal-Jet, 
Inc., Gateway West, Century 
City, Calif., and sells for $169. 


Ships move across land in a rolling canal 
Instead of slicing through the land to build a navigable 


gned this giant water-filled car 
to carry barges on rails. The car moves on 236 wheels 
and can carry els up to 1,350 tons. The rail link 
stretches from Charleroi to Brussels, Belgium. 


waterway, engineers 
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CATV. A Perfect Picture- 


and More Channels, Too 


From New York City to Dubuque, lowa, millions watch TV fed by cable. 
Here’s what Community Antenna TV will mean to you. 


TERNE oy 


this CATV tower at Chambersburg, 
Pa., is bringing a greater choice of 
programs to a previously TV-poor 
community. About six percent of 
the total U.S. television-viewing 
audience today is served by CATV _ 
systems in more than 2,000 towns. 


—_ Bristling with antennas aimed at 
many different TV transmitters, 
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By HANS FANTEL 


y’. our way, in the Berkshire Hills of 
Massachusetts, TV fare used to be 
meager. Most of it was just snow. Even 
with a fancy antenna—booster, rotor in- 
cluded—one channel was all you got. 

Today we have 12 channels coming in. 
Every picture is steady, color is true, out- 
lines are sharp. On top of that, we have 
local programs, news and weather, plus 
20 FM-radio channels—six of them in 
stereo, three specializing in classical mu- 
sic, two university stations, and a handful 
of low-key mood-music outlets just right 
for relaxing. 

We're pulling all this out of the air 
with a skyhook called Community An- 
tenna TV—CATV for short. CATV is 
a master antenna for the whole town. 

In our case, at Great Barrington, the 
problem was a surrounding range of hills, 
some nearly 2,000 feet high, cutting off 
signals from Boston, New York, and 
Hartford, and leaving the town in an elec- 
tronic vacuum. The local CATV outfit 
figured it right—if you can’t lower the 
mountains, raise the antenna. They put 
a tower right on top of the tallest peak 
and spiked it with high-gain dish an- 
tennas. 

At the foot of the tower is a shack full 
of precision-tuned amplifiers, one for each 
channel. These amplifiers boost TV and 
FM signals and strip off interference 
with special filters. UHF channels are 
“switched down” so they come in at some 
of the VHF tuning slots on home receiv- 
ers. The whole hilltop rig is called the 
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CATV system puts up a master antenna for a whole town. Coaxial cable brings pictures to homes. 


a ee 


“head end.” Fully automated, 
untouched by human hands. 

From there, the beefed-up, cleaned-up 
signals travel to town via a fat coaxial 
cable. This branches into slimmer ca- 
bles carried along the streets by telephone 
poles. A “drop line” as thick as a foun- 
tain pen taps these distribution cables 
and takes the signal to the TV set. A 
small transformer looking like a shotgun 
shell matches the cable to each set’s regu- 
lar antenna terminals. 

An increasing number of such CATV 
systems—there are more than 2,000 in 
the U.S.—feature home-grown programs. 
Local channels carry home-town news and 
weather. Some offer “instant news” by 
televising wire-service and stock-market 
ticker tapes while music tinkles in the 
audio channel. 

Other CATV systems put cameras in 
classrooms, giving viewers a chance to 
plug up holes in their education. In 

Continued 
Lineman hooks up a drop line that will link a distri- 


bution cable to a home. Line will carry CATV signals 
right to the TV sets and FM radio inside. 


it runs 


a 


Head-end shack contains amplifiers and filters for 
every channel received. After installation, the fully 
automated equipment runs itself. 


Southern Idaho, subscribers can “attend” 
college lectures from Salt Lake City. 

Warren B. Syer, who runs the Great 
Barrington system, lets the high school 
use a camera and video recorder to teach 
TV production techniques. Students 
write, stage, and tape their own shows. 
If they turn out well, they get a chance 
to put them on the cable. 

What’s in it for you? The improvement 
in picture quality is the most striking 
thing about CATV, especially in color, 
where poor signals produce triple ghosts 
in red, green, and blue. Even in black 
and white, the total absence of snow and 
ghosts clears up the picture dramatically. 
With interference filtered out at the head 
end, the shades of gray show up as ac- 
curately as on a good photograph. 

Thanks to the strong signal, even a 
cheap set puts out better pictures. Ex- 
pensive sets get a fair chance to show off 
the capabilities of their better circuits. 
And as for FM, in many areas the clean 
FM signals carried on CATV now make 
it worthwhile for music fans to buy good 
FM stereo equipment. 

It’s habit-forming. As with most good 
things, once accustomed to CATV, you 
can’t do without it. Says Syer: “Weve 
got a lower cancel rate than the phone 
company. It seems people would rather 
do without a telephone than give up 
CATV.” 

Most subscribers think the typical $5- 
per-month service charge is a bargain. 
As one of them put it, “Twelve channel- 
fuls for 30 days—you just can’t buy more 
entertainment for five bucks.” 

In addition, most CATV outfits charge 
about $20 for installation, but during spe- 
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cial drives to increase subscribers they 
may cut this charge. Usually there is a 
monthly charge of $1 for each extra TV 
set or for FM. Wise guys get around 
this by hooking a two-set coupler or FM 
splitter to their CATV drop line. Often 
they get away with it. 

By dividing the incoming signal be- 
tween two sets, they lose some signal 
strength. Naturally, the CATV people 
say this lowers picture quality, requir- 
ing them to make special adjustments for 
extra sets. In fact, the 1,000-microvolt 
signal delivered by CATV leaves plenty 
to spare for bootlegging, so this trick 
hurts nothing but your conscience. 

Learning to handle it. Accurate tuning 
is vital for best results. “We have to 
educate viewers to use their fine-tuning 
control,” says Syer. “Most of them don’t 
even know it’s there. Before they got 
hooked up, that made no difference—the 
signal was so poor. But because the ca- 
bled signal is so strong, off-tune effects 
become more visible.” 

Another important factor, adds Syer, 
is set alignment. “As long as they only 
got one channel off the air, people had 
no way of knowing whether the other 
channels on their set were up to par. 
After they get on the cable, alignment 
problems suddenly show up. On a prop- 
erly aligned set, every channel should 
come in equally well because we equalize 
signals at the head end.” 

Live in the big city? Up to now, CATV 
has been strictly a small-town business. 


[C page 202] 
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High-school students participate in a discussion 
being taped on a video-corder lent their school by 
local CATV company to teach TV production. 


Five-lensed camera scans 2,000 square 
feet of department-store floor space. 


fe 


Black boxes in control room remotely 
aim the cameras and tune in monitors, 
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Cameras hang conspicuously from ceiling to deter shoplifters. 
Customers can see themselves on monitors at store entrances. 


Mine-shaped camera units focus five eyes on shoplifters 


The signs say, “Smile—You’re on Photo- 
Scan.” Many shoppers do manage a grin for 
the cameras, but the potential shoplifter 
usually decides he’s in the wrong store. 

The Photo-Scan signs hang under five- 
eyed cameras that are as obvious as explo- 
sive mines in a swimming pool. A large de- 
partment store or discount house may have 
two dozen or more units spotted about, each 
covering 2,000 square feet of display space. 

While a camera, in its TV “scan” mode, 


New Italian GT has a smooth nose 


Pininfarina’s new design for this 
Ferrari 365 GTB/4 chassis is a real 
smoothie—especially up front. Its 
headlights are enclosed in plastic, and 
there’s no radiator grille. The radiator 
opening is in the rubber-and-chrome 
front bumper. The Berlinetta two- 
seater is powered by a 12-cylinder, 
820-hp. Ferrari engine. 


observes the nearby scene, a manual switch 
or alarm trigger can immediately signal for 
the “photo” mode. In this, at selected inter- 
vals (usually 10 seconds) a permanent rec- 
ord is made on a 4,000-frame roll of film. 
Control of the changeover can be at a 
checkout stand or cashier’s cage, or from a 
monitoring office. 

TV screens located in an office can dis- 
play shopping areas in a group, or a single 
screen can be switched to show one area. 
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Graceful body lines and elegant interior make the latest Cougar an eye-catcher at the yacht club. 


Smoke pours from the overheated front brakes as the Camaro comes to a full stop in brake test. 


& You'll find some surprising changes in the 1969 
POR! Camaro, Firebird, Mustang, and Cougar 


Norbye checks the headlight covers on the Camaro 
while his partner, Dunne, gets ready to make notes. 
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By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 


hese four sporty cars are new this 

year. The changes are more than skin 
deep, as we found during hundreds of 
miles of driving on all kinds of roads 
and two full days of track-testing at 
Bridgehampton Race Circuit. 

All four were convertibles, with 350/ 
351-cubic-inch V-8s, automatic transmis- 
sion, power steering, power disk brakes 
(front), wide-tread tires, and standard 


Tis 


— 


Comfortable ride on rough roads at low speeds proved to be a strong point in the new Mustang. 


Powerful and surefooted, the Pontiac Firebird felt very much at home on narrow country roads. 


suspensions. We did not order heavy- 
duty suspension because the springs on 
these cars are stiffer than those on the 
same models with six-cylinder engines or 
smaller V-8s. 

Were not judging these cars as we 
would four-door sedans. The sporty cars 
are not intended to provide comfortable 
seating for more than two. They are de- 
signed to be eye-catching fun cars and 
to offer a man a chance to get out and 
really enjoy his driving. We’ll not talk 
too much about the small trunks and the 
poor back seats, but look closely at what 
the owner is likely to care most about: 
performance, equipment, finish, and ser- 
vice accessibility. 

It became evident almost as soon as we 


started driving that product evolution is 
going in opposite directions at Ford Mo- 
tor Co. and General Motors. The FoMo- 
Co cars are becoming bigger and heavier, 
with more sound-deadening materials and 
more touches of luxury in the interior. 
The Mustang drives like a big Ford, hav- 
ing lost much of its nimbleness and ex- 
citement. The Cougar has been taken 
even further away from the original 
concept and seems more like the 112- 
inch-wheelbase Chevelle, Tempest, F-85, 
and Skylark convertibles than the smaller 
F-body cars. 

In standard form, the F-body cars, Ca- 
maro and Firebird, are sharp enough to 
be compared with the kind of Mustangs 

Continued 
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Norbye connects the m.p.h.-cable from the Tracktest 
fifth wheel to the receiving cable for the Weston 
electric speedometer; Dunne prepares for the test. 


renamed Cobra. Both have quick steer- 
ing, and both corner almost without body 
roll. Yet they have a civilized ride on all 
road surfaces. The Firebird stands out 
as the sporty car that does everything a 
sporty car is supposed to do. It’s a man’s 
car, with a tougher feeling than the Ca- 
maro. The Chevy feels dainty and lady- 
like in comparison. Before you study the 
specifications and test results on the last 
page of this article, let’s look at the 
equipment and finish on these cars. 

Camaro. A reasonable seating position 
is offered, though the seat can’t be pushed 
back far enough for straight-arm driving. 
The quality of the seats in all these cars 
leaves much room for improvement, in 
our opinion. They are flat, poorly pad- 
ded, and uncomfortable over long dis- 
tances. When you look at the seats you 
get in low-cost imported cars, it’s a scan- 
dal that Detroit continues to put their 
cheapest seats in these cars. 

The instrument panel is clean and at- 
tractive, but the fuel gauge, oil-pressure 


a 


Rich interior of the Cougar gives you the feeling of 
being in a baby Lincoln rather than a jazzed-up Mus- 
tang. Luxury is the keynote, rather than sportiness. 
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Before the brake test is begun, the car is placed on 
level ground for proper setting of the Tapley meter 
(on floor) and a zero setting on pressometer. 


gauge, ammeter, and temperature gauge 
are located down on the center console 
where the driver can look at them safely 
only when the car is standing still. 

We were disappointed in the accelera- 
tion and brakes. The brakes began to 
smoke on the fifth warm-up stop, and 
after 10 stops 250 pounds of pedal pres- 
sure could not lock any wheel! On full- 
throttle starts, there was a loud “thunk” 
in the rear suspension, indicating that 
even the multileaf springs and the re- 
vised shock-absorber setup are inade- 
quate to handle the torque of this lively 
350-cubic-inch V-8. 

The steering was delightful—very quick 
and very accurate. The car is remarkably 
well balanced, and its handling charac- 
teristics are flawless. 

There was an irritating shake in the 
body on rough roads, despite the big 
“shaker” cylinders in the trunk (a fea- 
ture of all F-body convertibles). The 
shake was so severe at times that we 
were tempted to stop and check to see if 


SE utti 


Low but sensibly shaped trunk of Cougar offers 8.9 
cubic feet of usable space. The B. F. Goodrich Space 
Saver spare tire (below Norbye’s hand) is standard. 


the steering column was still secured to 
the chassis. 

Engine accessibility is okay despite the 
mounting of the distributor behind the 
air cleaner. The engine is physically 
smaller than Ford’s (of similar displace- 
ment), and a plug change is no prob- 
lem. But battery removal is a real chore: 
You have to loosen two body stays to 
lift it out. 

Mustang. It’s a quiet car. On bad roads 
it was not entirely free of rattles, how- 
ever. The interior looks nice and expen- 
sive, but the layout of the controls is 
unusually inconvenient. The driver has 
nothing within easy reach. He must bend 
forward from the seat to start the engine, 
open the ashtray, reset the odometer. 
The high hood over the instrument panel 
makes a driver feel he’s too short. 

Under the hood, the enormous spring 
towers limit access to the spark plugs. 
Oil-filter change is difficult, even from 
below. And removing the air cleaner 
is not just a matter of undoing a wing- 
nut. You’ve got a rigid mounting and a 
lot of hoses to unhook. Surprisingly, the 
engine was strong enough to outdrag the 
Camaro. The brakes were far better than 
last year’s. There was no fade during 
warm-up, and pedal pressure was normal 
until the final stop. 

In the handling tests, we found the 
new Mustang outclassed by the GM cars. 
Does it have a smoother ride, then? Not 
necessarily. On certain surfaces, it even 
has an annoying pitch. 

Firebird. Best in both acceleration and 
brake tests was the Firebird. Handling 
was great, and the pro will prefer it over 


Continued 


Dunne tries out the back seat in the Mustang and 
finds that knee room is too short, seat cushion too 
low, for comfort on anything but very short trips. 


Aggressive-looking front ends of the Ford Mustang 
(left) and the Pontiac Firebird (right) may prove un- 
necessarily vulnerable in low-speed impacts. 


Boot for Camaro top had a new type of plastic clip 
along edge for easier attachment. Unfortunately, 
boot had to be stretched for clips to hook on. 


Rear window in Mustang top is made of glass and 
bends in the middle when folded. Glass gives a bet- 
ter view and less fogging than plastic windows. 
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Firebird made high-speed lane changes in a very 
stable fashion, but variable-ratio steering gave it no 
advantage over the Camaro's straight-ratio steering. 


Mustang suffered a combination of understeer and 
rear-end breakaway in high-speed lane changes. 
Quick correction is difficult with the slow steering. 


A combination of slow steering (four turns lock to 
lock) and understeer set a low limit for the Mus- 
tang’s performance during the maneuvering test. 


the Camaro for its final oversteer. We 
liked the steering-wheel size, texture, and 
appearance. As for the variable-ratio 
steering, it’s great for low-speed maneu- 
vering but takes some getting used to at 
high speed. 

Under the hood, the distributor is hid- 
den behind a hard-to-remove air cleaner. 
All plugs except the two rear ones on the 
left side are easily changed, and the oil 
filter is easily accessible from below. 
While we drove this Pontiac, the speed- 
ometer cable broke, the right-hand 
power cylinder for the power top failed, 
the right-rear brake light went, and one 
side of the blinker unit burned out. Our 
test car was one of the first off the line 
when ’69-model production began, and 
that might explain some of these faults. 

Cougar. This car stands out among the 
sporty models as the only one with a 
normal trunk. Thanks to a long tail and 
a Space-Saver spare tire, there is almost 
nine cubic feet of usable space. While 
the car has no more interior space, it is 
luxuriously finished. The same objec- 
tions we made about reaching controls 
on the Mustang apply. 

It also has the same lack of service 
accessibility as the Mustang, and the 
brakes gradually overheated to the same 
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Firebird’s variable-ratio steering proved a big help 
when extreme steering angles were needed. It was 
fastest car in the low-speed maneuvering test. 


gradual fade during the final stop in our 
test series. 

Convertible tops. They fit well and 
proved easy to hook and unhook at the 
front end. But they’re hard to stow. 
They take up more room when fully down 
than the boots allow. There will be much 
stretching and pulling and swearing and 
snapping before you finally have a neat- 
looking open car. 

Convertibles are noisier than hardtops 
because of wind leaks. The plastic rear 
windows on the GM cars fogged up more 
readily than the glass ones of the FOoMoCo 
cars, but none has provision for defog- 
ging. The soft-top mechanism steals 
rear-seat width, but GM’s Fisher Body 
Division has managed to provide consider- 
ably more hip room than the designers at 
the Ford Motor Co. 

Conclusions: 

Norsye: The Firebird is by far the 
most fun to drive, and Pd pick the Ponti- 
ac despite its quality-control problems. 

Dunne: If I knew the Pontiac dealer 
and felt sure hed honor the warranty, 
the Firebird would be my choice, too. 
Otherwise, I'd take the Camaro, even if 
it’s down on power. On this Chevy, we 
suffered no breakdowns or failures of any 
kind. 


How PS tests cars—and what our tests 
are intended to show 


BRAKES This test shows a car's ability to 
stop in a straight line after repeated stops (as 
in stop-and-go highway traffic). Ten warmup 
stops from 60 m.p.h. at one-minute intervals 
with half-g (16 feet per second per second) 
are followed by a final stop for minimum brak- 
ing distance without wheel locking in a 12- 
foot-wide lane. Pedal pressure is recorded on 
all stops. Excessive pressure indicates fade. 


ACCELERATION The 0-60-m.p.h. test 
shows a car’s ability to reach cruising speed 
from standstill; 0-80 test shows its high-speed 
power reserve; 25-70 m.p.h. test simulates a 
highway merging situation or passing on a 
two-lane road. In all tests, the car is in Drive. 


LANE CHANGE Two lane changes in quick 
succession show a car's ability to make an 
emergency maneuver at high speed. The lanes 
are blocked 120 feet apart, and each lane 
change must be completed within 60 feet. 
Each car is put through the test at increasing 
speeds until its maximum is established. 


MANEUVERING Snaking a car as fast as 
possible through pylons spaced 48 feet apart 
shows its ability to negotiate narrow, winding 
roads or heavy city traffic where sharp turns 
are needed to avoid a stopping bus, double- 
parked truck, or car pulling out from the curb. 


DIMENSIONS (inches) 


Al Ground clearance ......... 
A2 Front leg room (max.) . . 

A3 Front head room .. 
A4 Rear head room . 
AS Rear leg room (min. 
A6 Wheelbase 
A7 Height 
B1 Width . 
B2 Length 
B3 Front tr 
B4 Reartrack...... 
B5 Front hip room .. 
B6 Rear hip room 


SPECIFICATIONS 
Engine type . 
Bore & stroke ... 
Displacement .. 
Compression rati 
Carburetion à 
Power @ r.p.m. .... 
Torque (Ib.-ft.) 
Transmission . 
Axle ratio .. 
Tires 

Tire size . . 
Turning diameter ... 
Turns, lock to lock . . 
Brakes .... fe ae 
Fuel tank .. 
Curb weight ... 


TEST RESULTS 

Acceleration 0-60 m.p.h. 
Acceleration 0-80 m.p. 
Acceleration 25-70. 
Braking distance 60-0 
Brake-pedal pressure .. . 
Max. speed—lane change . 
Max. speed—traffic weave . 
Average fuel mileage .. 
Price (basic) => 
Price (as tested) :.siicrec c 


CHEVROLET 
Camaro 


n E 


1.1380 @ 3,200 9°. 
. .. Turbo Hydra-Matic 
573.0B:1 a o e 


. -OHV V-8 ag 
. -4.00 x 3.50 in. 


PONTIAC 
Firebird 
a 3.8 


.. OHV V8 

. -3.88 x 3.75 in. 
. -350 cu. in. 
»-10.5:1 

-one 4-bbl. 
325 @ 5,000 
-385 @ 3,200 


Cruise O-matic .....Cruise O-matic . . Turbo Hydra 
-00:1 ‘ IONI o c :3,23:1 
Goodyear . Goodyear Uniroyal 
70-14 .... F70-14 ... F70-14 
37.6 ft ... 38: ft is: 38.5 ft. 
4. ae: 4. Beet 2.45 
isk/drum disk/drum disk/drum 
20 gal. ... . 18.5 gal. 
-3,477 Ib. ... . 3,672 Ib. 
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GEE PICTURE NEWS 


E 
Nimble Attex bulls its way over a rugged 
trail with help of huge flotation tires. 


New ATV softens 
great outdoors 


Latest all-terrain vehicle (ATV) 
is the zippy Attex, a six-wheeled 
amphibian for wilderness pene- 
trators. Powered by a two-cycle, 
18.5-hp. JLO engine, it has a top 
speed of 35 m.p.h. on land, four 
m.p.h. on water. Drive is through 
a transmission with three sets of 
planetary gears said to eliminate 
clutch slippage and produce in- 
stant full power to throttle demand. 

The 450-pound off-road sport- 
ster climbs 45-degree grades and 
turns in its own radius. It has no 
suspension, but the low-pressure 
tires absorb shocks to soften the 
ride. Made by the ATV Mfg. Co., 
it’s $1,495, f.o.b. Pittsburgh, Pa. 


Device cleans with 
ultrasonic waves 


Newest appliance 
for home or shop is 
an ultrasonic device 
that cleans anything 
from contact lenses to 
carburetors. Plug it 
in, and an electronic 
oscillator converts rec- 
tified current into 45,- 
000 electrical impulses 
per second. A trans- 
ducer converts these 
into pressure waves, 
creating millions of 
bursting bubbles in- 
side the tank. The 
violent activity of the water blasts things ultra- 
clean. Branson Instrument Co., Stamford, Conn. 
The two models shown here are $40 and $50. 


NSU/Wankel goes to sea f 


That Coronet Daycruiser 
breasting the waves at left 3 
is powered by an NSU/Wan- 
kel twin that churns out 45 
m.p.h. The rotary-combus- 
tion power plant is a marine 
version of that in the Ro 80 
car. Rigged for the sea, it’s 
just as compact and easy to 
install, and as quiet and 
smooth in operation, as when 
eating up the miles on land. 


! 
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GEE PICTURE NEWS 


r m a 7 e e á 
Attex afloat does four m.p.h. on own en- Rolling over gal’s legs, off-road sportster leaves her unharmed. 
gine; optional outboard can better this. Ground pressure exerted is only one pound p.s.i. 

STEERING CONTROL 


SEAT REVERSE LEVER TRANSMISSION 


ENGINE DISK BRAKES 


ELECTRIC a 
STARTER 


wee 


Running gear and chain drive un- 
der Attex’ thermoplastic body are 
typical of go-anywhere vehicles. 


BODY 
SIX LIVE AXLES; 

\ ALL-WHEEL DRIVE 
11.5x20 TIRES 


Snowmobile has no skis 


This Swedish snow vehicle, 
the Larven, can carry a man 
on skis and tow another ski- 
er. Powered by an eight-hp. 
two-cycle engine that drives 
a track through an automatic 
transmission, it will let you 
make tracks at speeds up to 
40 m.p.h. The 150-pound rig 
is used by skiers to climb 
slopes. Two will fit inside a 
station wagon. 
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SMOTHERS 
BROTHERS 
RACING TEAM 


Dick Smothers is 
charging hard on the 
race-track circuit, to 
rack up the kind of 
success he’s had on TV 


By JAMES W. WRIGHT 
PS West Coast Editor 


Dick Smothers gets set for practice run 
with the Brabham. This Formula B was the 
only car in stable when team was formed. 


wW hen you read about motor racing in fiction, the noble, clean- 
living nice-guy rookie always overcomes impossible odds and 
wins his first race. When young, handsome hero driver Dick 
Smothers ran his first race, he didn’t even finish. Real life is not 
like stories. But let me tell you some more about Dick’s first race. 
His Brabham was clearly the fastest car, which Dick proved 
by immediately taking the lead. This, however, was short-lived. 


ìi 


Cockpit is snug fit 
as Lou Sell (above) 
tries it on for size 
under teammate 
Dick Smothers’ eye. 
Dr. Sell taught Dick 
most of what he 
knows about racing. 


Checking toe 
changes for camber 
settings, chief-me- 
chanic Roy Camp- 
bell on right, uses 
optical equipment. 
Campbell has a mas- 
ter's in engineering. 
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It may have been over-exuberance or under-experience or a com- 
bination of both. Whatever the reason, it soon became apparent 
that Smothers was driving too “deeply” into the corners and brak- 
ing too late. This became apparent when the car was seen to go 
off the course at several different corners. In time, the resulting 
excursions through the sagebrush and rocks that abound at the 
Phoenix track broke the car’s suspension and it was unable to con- 
tinue on its course. 
But Dick had achieved something. He had established himself 
Continued 


To the victors go the spoils, so car-owner Smothers collects an 
enthusiastic kiss while Sell gulps a cooling soft drink. 
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Rindt’s Eagle-Ford was 
bought by Smothers after 
last year’s Indy 500 and 
completely rebuilt by 
Campbell. Sell has driven 
it in a number of events, 
usually qualifying up 
front, but suffering fail- 
ures in small parts. This 
year, he will campaign it 
on the U.S. Auto Club 
Championship Trail. 


3 


Dick is a hard charger and a tough competitor. And, despite 


as a “new driver to be watched.” And 
this isn’t easy—with the other drivers or 
with the seen-it-all-before race crowd. 

They may have been expecting what’s 
come to be known as the typical Holly- 
wood-driver performance: A guy stand- 
ing around his pit looking very dashing 
in a new driving uniform with miniskirt- 
ed girls hanging all over. When the race 
starts, he putters around the course, get- 
ting about half the potential out of his car, 
carefully staying out of everyone’s way, 
and retiring early with some imagined 
engine ill. What they saw, on Dick’s 
appearance, was a guy who showed up 
looking very dashing in his new driving 
uniform with miniskirted girls hanging 
all over, who was also a hard charger 
and a tough competitor on the course. 
Anybody there who took the time to talk 
to Dick also found out that he is dead 
serious about racing. 

From amateur to pro. Dick has steadily 
improved since that day. He still charges 
as hard but he does it with much more 
skill. About halfway through the ’68 
season, Dick switched from amateur to 
professional events, believing the keen- 
er competition would be more of a chal- 
lenge. He was right. So far he has run 
some very good races. He is still looking 
for that first win, but meanwhile he con- 
tinues to come awfully close. He is al- 
ways a threat. 

Long before he started racing, Dick 
was famous as a stage and TV star. With 
his elder brother Tom, he has parlayed 
a talent for folk singing and humor into a 
million-dollar business. The Smothers 
Brothers have a top-rated TV show [CBS, 
Sun. 9 p.m. E.S.T.], their record albums 
are on the best-seller list, and they com- 
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mand some of the highest fees in the busi- 
ness for their personal appearances on the 
concert and state-fair circuit. 

So what’s a celebrity like that doing in 
the cockpit of a racing car? Why would 
a guy who has made a million dollars be- 
fore turning 30, and known to millions 
throughout the world as a leading enter- 
tainer, need to race cars? Most guys in 
racing are there for fame, for money, and 
as a way of establishing their identity. 
Dick is in racing for the same reasons. 

It's a business. The Smothers Brothers 
Racing Team (Tom is strictly a “sleep- 
ing partner”) is not a nonprofit organiza- 
tion. Nor a rich man’s hobby. The In- 
ternal Revenue Service would frown if 
Dick tried to claim it as either. It is a 
business and has to be run like one. 
Like other successful teams, Smos Bros 
has sponsors. At the moment, these hap- 
pen to be Wynn Oil and Goodyear. 

As for the personal-identity thing, 
Dick would like to be known as Dick 
Smothers—singularly—at least part of the 
time, instead of half (the serious half) of 
the Smothers Brothers comedy team all 
of the time. Yet he’s quick to point out 
that he and Tom probably wouldn’t have 
what they have today if there hadn’t 
been the two of them. 

Dick honestly digs racing—the chal- 
lenge, excitement, and chance to prove 
you can do something as well as, or may- 
be just a bit better than, the next guy. 

The racing involvement came more or 
less naturally. Dick has been a car en- 
thusiast most of his life. His garage in 
Laguna Beach is usually full of vehicles, 
from a ’40 Packard limo to a VW bus 
powered by a Porsche engine. He knows 
the off-road scene and likes to get away 


í 
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Dick Smothers at wheel of 
Brabham-Ford Formula B 
car that was driven to 
championship last year by 
Sell. When Dick drives it, 
he’s usually in front of the 
pack, gaining himself a 
reputation as a charger. 
In mid-’68 Dick jumped 
from amateur to profes- 
sional, and he says he 
likes it better. 


the miniskirted girls, he is dead serious about racing 


from it all in his Meyers Manx dune 
buggy or one of his four or five different 
motorcycles. One of his cars, an immacu- 
lately restored ’32 Ford Phaeton, is on 
loan to the famous Harrah Automotive 
Museum in Reno. 

The racing bug really bit when he 
agreed to act as course marshal at a 
Santa Barbara race early last year. He 
got to take a couple of hot laps in one 
of the legendary “Ol’ Yallers” and that 
was the beginning. 

Enter Dr. Sell. Next, somebody intro- 
duced him to Dr. Lou Sell. Lou comes 
by that “doctor” legitimately. He’s a 
practicing dentist in Southern California, 
but he is a racer from the word go. Has 
been for a number of years. After piling 
up a record of 22 wins in 30 starts in his 
Brabham Formula B, he was ready to 
move up to the hotter, more lucrative For- 
mula A’s. He and Dick decided to com- 
bine forces and the Smothers Brothers 
Racing Team was born. 

At first the stable held only the Brab- 
ham. Dick was to drive it in the SCCA 
amateur races while Sell would drive it in 
the pro events. Then Dan Gurney got in- 
terested in Formula A and built them an 
Eagle to A specifications. Dick moved up 
to the B pro events and Lou began to 
campaign the Eagle in FA. It was a win- 
ner right from the start. Lou and the 
car won five races during the season and 
garnered enough points to take the cham- 
pionship—a goal the Smos Bros Team 
had set for itself when it was formed. 

Recently they purchased one of Gur- 
ney’s Indy Eagle-Fords—a ’67 that Euro- 
pean Jochen Rindt had the misfortune 
to cram into the wall during practice for 
this year’s race. The pieces were turned 


over to chief-mechanic Roy Campbell 
for resurrection, and the results have 
made even Dan Gurney a little envious. 
Roy redesigned the suspension layout 
and came up with something that re- 
portedly works slightly better than that 
on current ’68 model Eagles. 

As we said, Smothers digs racing and 
that means any kind. He recently dis- 
covered the drags and has taken to cam- 
paigning a super-stock Olds 4-4-2 in some 
of the bigger meets. 

No matter what kind of racing Dick 
goes into, he goes in as a showman. That 
doesn’t mean he clowns around—it means 
he gives sponsors and spectators the show 
they came to see. 

The pits are open. If a Smothers Broth- 
ers Team car isn’t ready, they won’t 
show up with it. And except in the mid- 
dle of a race, their pits are always open 
to the fans—if they can fight their way 
through the miniskirted girls that abound 
in that area. 

Next year promises to be even bigger 
for the team. They’ll again be going for 
SCCA’s Formula A Grand Prix champion- 
ship. There’s a strong rumor, too, that 
they have completed a deal for full spon- 
sorship on a new Eagle for the Indy 500. 
Lou Sell will drive and the car will have 
available either a DOHC Ford or a turbo- 
charged Offy. 

Smothers will drive a new Chevron- 
Ford Formula B—schedule permitting. 
However, he doesn’t hesitate to admit 
that the Indy Eagle, the road-racing 
Eagle, and the Formula A car come first. 
If he lacks time to drive the Formu- 
la B car he’ll be as happy and get as 
much satisfaction out of just being the 
team manager. Gs 
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CONTACT 
~~ LENSES. 

Anyone 
_ Can Wear 


An amazing new plastic that 
soaks up water to become soft as~ 
skin is being used to make’ 
contact lenses that you can wear ~ 
comfortably 24 hours a day 


` By THORN BACON 


W... you read this, optometrists in 
the U.S. will be fitting eye patients with a 
revolutionary new kind of contact lens: a 
rubbery, transparent plastic skin as com- 
ortable as your own and composed of 
about 38 percent water. 

Human tears make it swell up—like a 
sponge inflated with water—and warp to 
the shape of a person’s cornea. Removed 
from the eye and allowed to dry, it looks 
like a transparent cornflake. 

By any one of its various names, hy- 
drophilic, Soflens, flexible contact, or 
soft-gel, this new contact lens loves wa- 
ter. Dip your finger in a glass of wa- 
ter, place the tiny shell on the skin, and 
it will slither up to the line where the 
wetness ends. When it is wet, you can 
bend it between your fingers until the 
edges meet or turn it inside out, yet it 
snaps back into its original shape quick- 
ly. Dehydrated, it becomes brittle; and 
it turns into a powdery dust if smashed. 

So far, in Czechoslovakia where it was 
invented, people have worn it day and 
night without removing it—some as long 
as three years. When perfected, it may 
help immeasurably to correct the prob- 
lems of astigmatism, near-sightedness 
and far-sightedness, from which 75 mil- 
lion Americans suffer. 

The soft-gel contact was first brought 
to the United States by a Harrisburg, 
Pa., optometrist, Dr. Robert J. Morrison. 
Morrison had become excited over the 
possibilities of introducing the revolution- 
ary lens in the U.S. after its inventor, 
Prof. Otto Wichterle, of the Institute of 
Macromolecular Chemistry, Prague, dem- 
onstrated its unique properties. 

Then, in October, 1966, Bausch & 
Lomb, one of the world’s largest manu- 
facturers of optical products, entered the 
picture. It had signed a manufacturing 
and selling agreement with the National 
Patent Development Corp., the U.S. firm 
that has been testing all the possible ap- 
plications of the remarkable hydrophilic 
plastic from which the lens is made. 

At this point, Bausch & Lomb sent 
special consultants in microbiology and 
ophthalmological chemistry to Prague to 
evaluate the new plastic, and to inter- 
view Czech practitioners who had fitted 
hundreds of patients with the new lens. 

Henry A. Knoll, senior scientist with 
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Bausch & Lomb, was one of three Ameri- 
cans who talked with eight doctors who 
had been fitting patients in Prague clin- 
ics. “Our studies,” he reported, ‘“estab- 
lished the fact that the hydrophilic plas- 
tic was at least as safe as the plastics 
being used in hard contact lenses.” 

Hydron: miracle plastic. The history of 
soft-gel contacts started with the develop- 
ment in Czechoslovakia of a material 
called hydroxyethyl methacrylate (Hy- 
dron), a novel plastic polymer with the 
remarkable ability to absorb water mole- 
cules. Knoll explains the process this 
way: “As water is introduced into the 
plastic, it swells into a soft mass with a 
surprisingly good mechanical strength, 
complete transparency, and the ability to 
retain its shape and dimensions when 
equilibrated [balanced] in fluid.” 

In the early 1960s, Wichterle, experi- 
menting with Hydron, had come up with 
the idea of using the plastic to develop 
new artificial eye skins. And as Bausch 
& Lomb experiments have shown, such 
skins or lenses can perform some of the 
respiratory functions of the natural cor- 
nea. Tears and gases from the cornea 
actually pass through the porous plastic 
of the lens itself. 

Ordinary contacts permit no flow of 
necessary oxygen through the plastic. 
The eyes of the wearer receive oxygen as 
a result of the pumping action of the 
eyelids. Blinking makes the hard lens 


move, expelling carbon dioxide and forc- 
ing air beneath the loose-fitting lens. 
Another difficulty with some hard plas- 
tics we use is that they have “‘memory”— 
they sometimes partially reshape or try 
to stretch flat, causing an error in vision 
correction. In the U.S., many cases of 


Czech soft-gel lenses show progress. New type 
(right) is smaller and thinner than earlier version. 
Czechs have been fitting lenses for five years. 


Water-soaked lens is soft and rubbery, and molds it- 
self to cornea. Lenses are stored in saline solu- 
tion; dry, they become brittle like cornflakes. 


permanent eye damage have been report- 
ed for which the blame has been placed 
on “plastic memory reversal.” 

About five years ago Wichterle perfect- 
ed a unique method for making contact 
lenses from Hydron. He built a revolv- 
ing mold that whirls the liquid plastic 
at high speed. The mold gives the lens 
its outside curvature, while the inside 
curvature is formed as a result of the 
speed of rotation, the varying surface 
tension of the liquid, and the precalcu- 
lated mathematical relationship between 
gravitation and rotation. The result is a 
parabola whose inside curvature short- 
ens or lengthens depending upon the 
speed of rotation from center to edge. 
The procedure is a kind of pressureless 
molding. 

New hope for better vision. The promise 
of hydrophilic contacts for better vision 
can be appreciated when it is understood 
how contact lenses generally give bet- 
ter eyesight than spectacles, and how the 
remarkable soft-gel plastic enhances vis- 
ion by forming an optically prescribed 
watery window from the fluids in the eye. 

Mechanically, the human eye is simply 
an instrument that collects light rays and 
focuses them as an image on the retina, a 
sort of light-sensitive miniature movie 
screen lining the back of the eye. Light 
enters the eye through the cornea, the 
tough, transparent membrane composed 
of about 80 percent water, located at the 
front of the eye. The normally round 
cornea acts like the convex lens of a 
camera, bending light rays together. 

In the center of the iris is a small 
round hole, the pupil, through which light 
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passes into a transparent tissue—the lens. 
Muscles in the eye can change the shape 
of the lens—make it thicker or thinner— 
in order to precisely focus light on the 
retina. 

Human eyes are not perfectly round, 
a fact that hinders their ability to focus. 
If a person’s eye is too long, he suffers 
from myopia, or nearsightedness. Distant 
images fall in front of the retina. With 
an eye that is too short, the lens and 
cornea do not have the power to make 
light rays from close objects converge in 
the retina. This results in hyperopia, or 
farsightedness. 

Concave eyeglass lenses 
correct nearsightedness by 
bending light rays so the 
image is moved back to the 
retina. Convex lenses com- 
pensate for farsightedness 
by making light rays con- 
verge in compensation for 
the short distance between 
lens and retina. 

The invention of hard con- 
tact lenses was the first mod- 
ern step in the search for a 
substitute for the human eye 
lens. 

e@ The aspirin-tablet-size 
lenses make larger images 
on the retina, compared with 
spectacles. 

© They produce a more 
natural shift in movement of the eyes to 
accommodate easily for focus, and to 
stereoscopically combine two different 
images for proper depth perception. 

@ They stop the progression of certain 
types of myopia because they act as re- 
taining walls, preventing the abnormally 
soft coats of the eyeballs in myopic pa- 
tients from stretching and distending. 

Now, better contacts. But what excites 
optical scientists in the United States, 
Czechoslovakia, and England are the 
new dimensions in vision offered by the 
hydrophilic lens. 

So far, experiments indicate that there 
seems to be no time limit for wearing 
the comfortable soft-gel lenses. Better 
than 10 percent of the 5,000 or more pa- 
tients who have been fitted with hydro- 
philic lenses in the Second Eye Clinic 
at Prague in the past five years have 
never removed them. About 40 percent 
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Hydron as 


sues. First 


Prof. Otto Wichterle of In- 
stitute of Macromolecular 
Chemistry, Prague, invented 
a substance 
compatible with human tis- 
lenses were 
made in 1962. 


wear the lenses 12 to 14 hours a day. 

In the United States, Bausch & Lomb 
eye specialists who started fitting pa- 
tients with soft-gel lenses about a year 
ago have found that of an original group 
of 48 persons selected to be fitted, 34 
have worn the lenses for more than one 
month. In all, the patients have ac- 
cumulated 191 months of wearing time. 

Reporting on the success of his com- 
pany’s fitting experiments, Henry Knoll 
said recently, “Comfort was good from 
the start. The patients adapted quickly 
to the ritual of use with few problems.” 

The continuing testing, 
both in the U.S. and in 
Czechoslovakia, has also 
proved that few, if any, 
typical “tight contact lens” 
symptoms occur. These gen- 
erally show up as complaints 
by a patient of a burning 
sensation, redness, or irrita- 
bility due to erosion of 
delicate cellular-tissue mem- * 
branes in the eye. And, be- 
cause of the elasticity of the 
hydrophilic plastic, the pa- 
tient has no sensation of 
having a foreign object in 
his eye. 

Soft gels may be the way 
to retard myopia. About 24 
percent of the population of 
the world is myopic, a con- 
dition that usually shows up in children 
as early as the fifth year. As the lens is 
practically impossible to dislodge, its use 
by children would mean they could play 
hard without fear of losing their hard-to- 
find contacts. 

Care of the lenses is quite simple. It is 
recommended to patients that they boil © 
them once a day to avoid contamination 
or fungus growth. According to Henry 
Kroll, a few have chosen to do this in the 
morning—‘“‘in one case that we know of, 
along with her breakfast eggs!” The lenses 
can be stored in a small bottle of saline 
solution. 

Solving the problems. Since Wichterle’s 
early experiments with the lens, one of 
the most perplexing problems has been 
solved by Bausch & Lomb researchers. 
This was finding a reliable way to main- 
tain the exact corrective spectacle power 
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Water-cooled underwear keeps him comfortable 

The swirls you see in the British underwear worn by the 
man at right aren’t just a new woven-in design. They’re a 
maze of tubes through which water is pumped to keep fighter 
pilots cool while waiting for takeoff in hot weather. The 
water is chilled by ice in a container and is pumped through 
the tubes by a small motor powered by two dry cells. 


Sphere identifies stars in the sky 

This scale model of the universe is a 
boost for stargazers. If you want to locate 
a certain star, a chart that comes with the 
Star Finder tells you how to set the in- 
strument so it points to the object you want 
to spot. You can also use the globe and in- 
structions to identify unknown stars. Made 
by Skil Craft, Inc., Chicago 60610. 


Recoilless hammer 
is a heavy hitter 

The tiring bounce- 
back of most heavy 
hammers is elimi- 
nated in this tool, 
which has a head 
filled with steel shot. 
The shot follows the 
direction of the 
blow, deadening any 
recoil. The head is 
tipped with nylon. 
Its made by Selco, 
Ltd., of Moorabbin, 
S. Vic., Australia. 
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PS Auto Editor Jan P. Norbye is just back from a 
trip to Europe, where he saw and drove some exciting 
new cars you'll soon see in the U.S. 


UROPE ’69: 


e car makers in Europe do not have conventional in that they have front en- 
annual model changes; they bring out gines and rear drive, just like American 
new cars when they feel good and ready. cars. Instead of a rear axle, however, the 
This year, several manufacturers have in- rear wheels are carried by separate con- 
troduced significant new cars that bristle trol arms and driven by open, universal- 
with advanced engineering details. These jointed shafts. With the VW and other 
new models have one important feature rear-engined cars, there’s no room for a 
in common: independent rear suspension. rear axle, so IRS is a necessity for them. 
“So what?” you may ask. “VW has al- Is IRS better than a rear axle on a 
ways had independent rear suspension.” front-engined car? Yes. You may re- 
But the new cars I’m talking about are member that Detroit did away with the 


a 


UNIT-CONSTRUCTION BODY 
ARTICULATED 


‘STEERING COLUMN 
87-HP.. OHV 
SLANT-FOUR 
-ENGINE 
MacPHERSON 


FRONT SUSPENSION & 


OPEN DRIVE SHAFT WITH 
TWO UNIVERSAL JOINTS 


'FINAL-DRIVE UNIT. 
BOLTED TO BODY 


POWER BRAKES. 
STANDARD 


RADIAL-PLY TIRES 
STANDARD 


RACK-AND-PINION 
‘STEERING 


DISK BRAKE KE 


PEUGEOT 504 combines inspired French engineering 
with clean and practical styling by Italy’s Pininfarina. 
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BMW 2500 is an elegant 
new car combining advanced 
chassis design with a 
high-performance SOHC 
six-cylinder engine. 


PEUGEOT 504 is roomier 
and more luxurious than the 
404 (but doesn’t replace it). 

The 504 chassis has all- 
independent suspension. 


ERCEDES-BENZ 250 above, 


ows the refinements of 38 years’ 
perience with all-independent 
spension plus many other 
e engineering features. 


JAGUAR XJ is a low, 
eek sports sedan with 
a 245-horsepower 
twin-cam six-cylinder 
gine, all-independent 
uspension. Standard: 
power steering, 
ur-wheel disk brakes. 


front axle on passenger cars in the mid- 
Thirties and adopted independent front 
suspension. That permitted the use of 
softer front springs without risk of shim- 
my and other steering disorders. 

By eliminating the rear axle, the en- 
gineers get the same chance to soften the 
springs and give you a better ride. That 
heavy rear axle is unsprung weight, while 
with IRS the final-drive unit and part of 
the drive shafts are part of the sprung 
weight. Cutting down on unsprung 
weight not only makes for a better ride 
but gives better road-holding when cor- 
nering and braking. 

That’s because wheel movements are 
more closely controlled, and motions in 
one rear wheel have no influence on the 
other. The rougher the road surface, the 


greater the benefits of IRS. When there’s 
no rear axle, there’s no sideways push 
through the axle when going over a sin- 
gle-wheel bump—and therefore no rear- 
wheel steering effects. 

Similarly, there are no rear-axle torque 
reactions when there’s no axle. That 
means no more axle tramp and wheel hop 
on acceleration, better traction on slip- 
pery surfaces, and less risk of wheelspin 
when cornering. 

And more room. Since IRS control 
arms take less space than a rear axle, the 
trunk can be bigger. Since the final drive 
unit is bolted to the body, the propeller 
shaft needs no extra space for moving up 
and down with the rear wheels, and the 
floor can be made flatter. 

Continued 
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The new volume-production family cars from Europe 
are as dramatically engineered as racing cars 


FINAL-DRIVE UNIT 
BOLTED TO BODY 


POWER STEERING 
STANDARD 


COMBINED AIR CLEANER 
FOR DUAL CARBURETORS 


246-HP, DOHC ` 
6-CYLINDER 
ENGINE 


JAGUAR XJ is the most 
refreshing new British car 
since the Rover 2000. 


Despite the added cost of IRS, most of 
Europe’s car makers now feel their cus- 
tomers demand its advantages. In fact, 
no all-new European cars are designed 
any more with rear axles. 

The all-new ’69 models with IRS are 
the BMW 2500, Peugeot 504, and Jaguar 
XJ. Mercedes-Benz has used IRS on all 
its cars since 1931, but the new genera- 
tion announced in ’68 have an improved 
system (similar in principle to the BMW 
—Bavarian Motor Works—design) . 
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COIL 
SPRINGS 
REAR-WHEEL 
RADIUS ARM 


DUAL EXHAUST 
MANIFOLDS 


RADIAL-PLY TIRES 
STANDARD 


DISK BRAKE 


ANTIDIVE 
FRONT SUSPENSION 


STABILIZER BAR 


How popular is IRS? Counting front- 
engined rear-drive cars only, Europe now 
has 13 makes: AC (all models) ; Bentley 
T series; BMW (all models); DAF (all 


models); Ferrari (all models); Ford 
Zephyr and Zodiac; Jaguar XJ, 420 G, 
and XK-E; Lamborghini Islero and Es- 
pada; Lotus Elan; Mercedes-Benz (all 
models) ; Peugeot 504; Rolls Royce Silver 
Shadow; and Triumph Spitfire, GT 6, 
TR 250, and 2000 sedan. 

Europe’s number of IRS cars will con- 


UNIT-CONSTRUCTION BODY: 


170-HP, SOHC 
6-CYLINDER ENGINE 


COMBINED AIR CLEANER 
FOR DUAL CARBURETORS 


POWER BRAKES 


a OD. + acPHEREON STEERING COLUMN 
FRONT SUSPENSION 
BMW 2500 is aimed right at the Mercedes 
clientele and has much to recommend it. 
FLOW-THROUGH 
VENTILATION 
RACK-AND- PINION 
STEERING 
SHIFT LINKAGE 
4-SPEED 


TRANSMISSION. 


fy 38-HP. OHV 
f 4-CYLINDER 
ENGINE 


RENAULT 6 sets new standards for equipment, finish, 
ride comfort, handling for economy cars. 


tinue to grow later this year when Fiat 
starts production of the 130 (a high- 
priced V-6-powered sedan) and goes to 
IRS on the Dino [PS, Jan. ’68]. The 
only U.S. car with IRS is the Corvette. 

What about IRS on front-wheel-drive 
cars? GM uses I-beam rear axles on the 
Toronado and Eldorado, but most Euro- 
pean front-drive cars have IRS. One 
significant IRS newcomer is the Renault 
6, a surprisingly roomy economy sedan 
with excellent handling characteristics. 


OPEN 


COLLAPSIBLE 


Aos 
Lae 


‘FRONT-SUSPENSION 
TORSION BAR 


OPEN DRIVE SHAFT 
WITH TWO UNIVERSAL JOINTS. 


FINAL-DRIVE UNIT 
‘BOLTED TO BODY 


DISK BRAKE 


REAR-WHEEL 
CONTROL ARM 


FUEL TANK 
UNDER REAR SEAT 


RADIAL-PLY 
TIRES 
STANDARD 


It is underpowered in its present version, 
but plans call for installing the Renault 
10 engine in the car next year. That 
would raise horsepower from 38 to 48, 
with the possible option of a 60-hp. Gor- 
dini engine. 

You can then expect the rear-engined 
R-10 to be replaced by this new front- 
drive model. It will be a fine companion 
car for the larger R-16 sedan-wagon [PS, 
May ’68], which also combines IRS an 
front-wheel drive. 
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How to Pick 
the Best 
Hi-Fi stereo § 


Our hi-fi experts listened to these 
three-piece music systems. 

Here are their ratings, and our 
run-down—models, prices, 
features—to help you choose 


By SAM SHATAVSKY 
PS Electronics Editor 


Stevenscon pact control centers were lined up in lis- 
tening room for performance evaluation by panelists. 


y+ a few years ago, to get good hi-fi 
you had to use separate components 
or big furniture consoles. Now coming 
up strong to fill the gap, we have a third 
choice, the stereo compact. 

To give you an evaluation of these 
newcomers, three listening experts lent 
us their critical ears. We combined that 


L 


Benjamin 1050, among the high- 
er-priced compacts tested, deliv- 
ers 85 watts—near highest power. 
Cassette tape recorder available. 
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Harmon-Kardon SC 2520 with a 
Cassette tape recorder delivers 50 


watts. It carries the most features 
for the size of its control center. 


Sony HP-180, the lowest-price 
smallest compact that we teste 
is shown above. It delivered st 
prisingly good audio performanc 


Remote-control A-B switching enabled listeners to 
compare performance of any two compacts. Speak- 


with our own test-record measurements 
to come up with this report. Right off the 
bat, here’s our first conclusion: If you 
want to avoid the confusion of separate 
high-fidelity components and still get 
high-quality music into your living room, 
with minimum strain on your pocket- 
book, the stereo compact is the way to go. 


Sylvania CS-3W, one of four models from this lead- 
ing manufacturer of electronic equipment, was rated 
among the top performers by PS listening panel. 
The set shown has a power rating of 40 watts. 


ers are mounted on a wall rack with control centers 
on a platform in front of the listening jury. 


For anyone in the house who isn’t clear 
on what a stereo compact is, let me ex- 
plain. It’s simply putting all the hi-fi 
components into one box—except for the 
two stereo speakers. That’s all there is to 
it: a three-piece music system that takes 
the place of four, five, or even six sep- 
arate hi-fi units. Record changer, pre- 

Continued 


Heath AD-27 comes as a build-it-yourself-kit that 
is easy to assemble with accompanying instructions 
and diagrams. It features a sliding tambour-door 
cabinet for dust protection. 
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amp, amplifier, tuner, and even a cassette 
tape recorder are all contained in one 
control center. It avoids the muss and 
fuss of interconnecting cables between 
components. Not only that—it takes up 
less space and gives you the convenience 
of chair-side control. 

Our test models were rounded up from 
18 of the leading compact manufacturers. 


Pioneer 1S-31/1S-80 (shown above) at $999 stands 
in a class by itself among all the three-piece sys- 


tems. It rated tops all along the line on the score- 


card. Power amplifiers are in speaker enclosures. 


Most of them also make hi-fi compo- 
nents. Prices ranged from $240 to $999. 
To get a true picture of where these 
compacts stand in comparison with the 
best system you can get—money no ob- 
ject—we set up a reference music system 
made up of some of the best hi-fi com- 
ponents available. This high-class collec- 
tion adds up to $1,340 worth—about $790 
more than the highest-priced compact 
we listened to (excluding Pioneer’s spe- } 
cial high-priced model). 

How we tested. A-B listening proce- 
dure was followed. Here, identical test 
records, one on system A, the other on 
system B, were running simultaneously. 
Back-and-forth switching of speakers with 
only a few seconds delay allowed com- 
parisons. We engaged three critical lis- | 
teners: Ruth Ramsey, music critic of 
FM stations WBAI and WFUV; Hans 
Fantel, noted hi-fi expert, author of the 
book ABC’s of Hi-Fi and Stereo; and 
Ken Gilmore, Science Editor, Metro Me- 
dia Radio-TV, and a leading hi-fi-equip- ? 
ment expert. Performance was graded as 
A, B, or C, in descending order of quality 
as judged by the panelists. 

How they scored. While rating scores 
generally followed price, there were some 


E Elac-344 Air sus- 
pension 
oe Pickering FM-AM Yes Air sus- Yes Ye: 
V-15 pension 
30 GE GE ceramic | FM-AM No Tuned No Ye: 
He enclosure 
$C2520 $450 50 Garrard Grado-B FM Yes Air sus- Yes Ne 
w/cassette 3000 pension | _ a 
AD-27 $264 30 BSR-500A Shure FM No Tuned No No 
w/AS-37 spkrs M44MB enclosure 
20 $430 55 Garrard Pickering FM-AM. No Air sus- Yes Ne 
Custom 1 V-15 pension 
KG-980 $340 50 Garrard Empire FM Yes Tuned No No 
w/changer & spkrs| SL-65 888-E enclosure 
| RK 580 $370 | 50 BSR 500 Pickering FM Yes Tuned Yes Ye: 
w/cassette V-15 enclosure 
1K0883 $445 40 Magnavox Electro- FM-AM Yes Tuned No Ye: 
Micromatic [Voice ceramic enclosure 
1S-31/1S-80 $999 90 Pioneer Pioneer FM-AM Yes Tuned No No 
PL-41F turntable Magnetic enclosure 
2503 $440 40 Garrard Pickering FM-AM Yes Air sus- Yes Yes 
w/S-10 spkrs Custom V-15 pension 
HP-180 $240 20 BSR 400 Pickering FM-AM No Air sus- No No 
V-15 pension 
CS3W Garrard Pickering FM-AM Air sus- No Yes 
w/AS 51W sp 3000, V-15 pension, 


NOTES: All models have FM-stereo light, auxiliary input, tape-record output (except Sony 


(') Models listed were used in listening tests; (2) Total boti 
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L&R channels, Institute High Fidelity Music Power 


Installing a record changer in the Heath Kit AD-27 is 
the final step in assembly of this stereo-compact kit. 
This, and the Knight KG-980, (Allied Radio) were 
kits used. You do some work, but save money. 


surprising exceptions. Two models going 
for under $350 (Fisher 125 and Sylvania 
CS3W/AS51) picked up AAA ratings 
along with the higher-priced KLH 20, 
Scott 2503, and Pioneer IS-31/IS-80. 
Grades for any one compact were in 
remarkably good agreement. While one 
panelist gave an A, another might 


have scored B, but in no case did the 
disagreement range from A down to C. 
Complete results are in our scorecard 
(on next page). Our general conclusions: 


Heath AS-37 speaker kit, shown near completion of 
assembly, above, is a companion to the AD-27. It 
was put together in one painless hour. The unit 
will handle 30 watts with good audio dispersion. 


Within their own power level, compacts 
produce clean, well-balanced sound. In 
no case did we find any of the units unac- 
ceptable as a source of good music repro- 
duction. 

We paid attention to distinctions in 
concert-hall character of the sounds. Some 
units had a “front-row” presence, while 
others seated you in the middle of the 
concert hall. Ability to handle full or- 
chestral music and solo-instrument per- 
formances was also noted. While our 


Continued 
hat You Get 
1842 x 16 x 8 23x 11 x 11% Also models 1020, 1030, 1040; CRB 1000 cassette, $150 
Yes No 1742 x 1542 x8 20 x 7⁄2 x 10 Also models 120, $300; 127 w/cassette, $450 
Yes No 2212 x 1442 x 81⁄2 11% x9x9 Also model 1975; Porta-Fi remote mono wireless spkr 
18 x 18 x 842 17% x 8Y4 x 11% Also models $C1510/1810, SC2020/2320, SC740, SC2350 
22 x 1442x8 23x 11x 11% Build-it-yourself kit w/sliding tambour door cabinet 
18⁄2 x 14x7 23x9x12 Also model 24 at less power, 35 watts, $350 
16 x 1534 x 9⁄2 24 x 10 x 1412 Build-it-yourself kit 
24 x 1842 x 71⁄2 19x9x11 Also models RK570, LRC-60 
Yes No 32 x 15% x 9⁄2 1812 x 9x 10 Also models 1K8854, 1K0812; choice of 4 spkr models 
No No 20x16x8 28 x 16 x 12 Separate 45-watt amp, each channel, in spkr cabinet 
Yes Yes 16% x 15⁄2 x 8 23⁄2 x 9x12 Also models 2502, 2504, 2505, 2513 
No No 15 x 15 x 71⁄2 20 x 71⁄2 x 10 Also model HP-550 
No No T X 1442 x 74 19 x 11 x 11⁄4 Also models CS5W, CS8W, CS15W; choice 4 spkr models 


(?) All cartridges have diamond stylus; magnetic except where otherwise indicated. 
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PS reference component system consisted of Shure 
V-15 top cartridge, AR-XA turntable, Marantz Model 
18 receiver, and AR-3A speakers. Test models fell 
short of this system's performance. 


For program material and performance-measure- 
ment test records, we used PS Project 3 [Feb. 68], 
The Shure Audio Obstacle Course, and the Stereo 
Hi-Fi Review Demonstration (musical selections). 


jury concluded that good hi-fi can be had 
from compacts, they all agreed that even 
among the better ones, none was quite 
as good as our reference-component 
equipment. 

How to listen. While you should take 
our experts’ opinions into account in 
making your choice, there’s no reason 
why you shouldn’t reach decisions based 
on your own listening impressions. After. 
all, it will be your ears that will do the 
listening after you get the compact into 
your living room. Listen to the models 
you’re considering in the dealer’s show- 
room, or take one home for a trial. Many 
dealers are equipped with an A-B setup 
and also have a try-it-at-home policy. 
Shop around; let your ears decide. 

Here’s what to listen for, in choosing a 
stereo compact: 

@ Cleanness. Are there any traces of 
distortion? Does the sound seem to 
break up? Listen for this in loud pass- 
ages with the loudness control turned up. 
Find the level at which breakup occurs.” 
If it’s not unbearable, then the system 
will do well for you. If it occurs at your 
normal listening level, then it’s not ade- 
quate for your listening needs. 

@ Frequency balance. Are all parts of 
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hey Compared 


REFERENCE SYSTEM” 


PANELISTS’ RATING? PS TEST RECORD DATA 
| = TRACKING w 
= | a = Se oe ù 2 
MAKE? 2 2 S EFA Low High 2 za 
= Z = 3S | Freq, | Freg., 5 sa 
= = o oa Grams* Levels Ca Fo , 
BENJAMIN B A B 7 2 3 10 OK 
FISHER A A A 9 3 2 10 Fast 
GE c c € 3 5 3 7 Fast 
HARMON-KARDON B A A 8 3 3 9 Fast 
HEATH B B B 6 2 3 8 Fast 
KLH A A A 9 3 2 9 OK 
KNIGHT B B B 6 2 3 8 Fast 
LAFAYETTE B B B 6 4 2 8 Fast 
MAGNAVOX B B B 6 4 3 9 Fast 
PIONEER A A A 9 1 2 10 OK 
SCOTT A A A 9 2 2 10 Fast 
SONY C ¢ B 4 3 2 8 Fast 
SYLVANIA B A A 9 2 2 10 Fast 


1 4 10 OK 


NOTES: (1) A = top performance, B = good, C = acceptable; (2) model numbers are in other chart; 

(3) sum of three ratings, A = 3, B = 2, C = 1—perfect score = 9; (4) vertical stylus force needed to pass—less is better; 
(5) test consists of four increasing levels—best performance is level 4; (¢) highest number is lowest rumble; 

(7) reference system: Shure V-15 cartridge, AR turntable, Marantz model 18 receiver, AR-3A speakers. 


96 POPULAR SCIENCE 


WHAT'S NEW 


PHOTOGRAPHY 


Camera tells cube go or no-go 

The electric eye in this Revere 
1064 instant-load camera not only 
controls exposure (f/8 to f/27 at 
1/90 second), but tells the flashcube 
to fire if there’s not enough light; 
otherwise, the cube just sits there. 
The camera features a three-ele- 
ment 34mm Rokkor lens. A lens 
guard opens only during the mo- 
ment of exposure. Price: $39.95. 


Strobe makes 1-30 flashes a second 

Fast action and stroboscopic 
effects can be captured by means of 
the Spiralite Stroboscope. It offers 
a variable flash rate from one to 30 
flashes a second with duration of 
1/15,000 second, works off house 
current. It’s $39.95 by mail from 
Spiratone, 135-06 Northern Blvd., 
Flushing, N.Y. 11354. 


Bantamweight machine is a projector and viewer 

Weighing only five pounds and measuring 10 by 10 
by eight inches, this new Sawyer Projector/Viewer 
will magnify two-by-two slides seven times as a viewer 
or fill a 30-by-30-inch screen, six feet away, as a pro- 
jector. It’s stack-loading (no trays), and holds 36 
cardboard-mounted slides. Slides are changed by a 
handle in the center. Price: $29.95. Carrying case with 
slide-storage compartment: $12.95. 


This new super 8 movie camera tells all 

Everything shows up in the viewfinder of the Capro 
441: Besides the field of view, you see a microprism 
for focusing, a blinking light at top that shows film is 
moving, a footage counter below (feet and meters), and 
an aperture indicator at left that also (lower inset) 
signals when there is insufficient light. $139.50. 


Dual-use rangefinder helps in close-ups, too 

Pop the Zeiss Conta- 
meter on your camera, 
and it gives you the dis- 
tance to your subject if 
it’s over a meter; under a 
meter, it not only gives 
you the distance but tells 
you what close-up lens 
you need. It’s $30. 
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Will Mighty Magnets Protect 
Voyagers to Planets? 


Applying the strange phenomenon of ‘‘superconductivity”’ in 
space flight promises shields against deadly radiation, gyros without 
friction, and other innovations in travel beyond the earth 


‘ss 


a I 
Ee 


F ictiontess gyros, midget computers, 
magnetic shields against deadly radia- 
tion—these are among the aids to space 
flight promised by a newly exploited 
principle known as “superconductivity.”” 
Imagine a wire with zero electrical re- 
sistance. A current in an endless loop 
of it, once started, would flow forever. 
Coils without resistance might be expect- 
ed to carry huge currents, and make 
superpowerful magnets possible. 
Actually, many metals’ resistance does 
vanish, at a few degrees above absolute 
zero. Called superconductivity, this 
strange phenomenon has been known for 
57 years—but, until recently, efforts to 
apply it in supermagnets failed. As if 
breaking a spell, a magnetic field de- 
stroyed a metals superconductivity. 
Then, in the 1960s, metals were found 
that stayed superconductive even in in- 
tense magnetic fields—compounds of the 
silvery metal niobium with tin, zircon- 
ium, or titanium [PS, Mar. ’67]. 
Superconducting magnets of these new 
materials have reached field strengths of 
140,000 gauss, and 300,000 gauss is con- 
sidered possible. For comparison, strong 


98 POPULAR SCIENCE 


By 
DR. WERNHER 
VON BRAUN 


Director of NASA's 
George C. Marshall 
Space Flight Center, 
Huntsville, Ala. 


non-superconductive electromagnets rare- 
ly exceed 20,000 gauss. The earth’s mag- 
netic field is half a gauss. 

Comparatively light weight and low | 
power needs make the new supermagnets 
and other superconductive devices attrac- 
tive for applications in space: 

Magnetic shielding. Safeguarding fu- 
ture interplanetary travelers from lethal’ 
radiation may well be the biggest-scale 
and most dramatic use. 

Quite modest radiation shielding suf- 
fices for space ventures as brief as a 
week-long round trip to the moon. But 
a voyage of two or three years—say, to 
Mars—faces the hazard of “giant” solar 
flares occurring every few months. They 
will repeatedly bombard a spaceship with 
bulletlike protons, having awesome ener- 
gies up to a billion electron volts. Succes- 
sive exposures to this radiation could add 
up to a deadly dose. 

We could armor a cabin thickly enough 
to counter the peril with a shielding ma- 
terial such as carbon, water, aluminum, 
or polyethylene. But if we do, we find 
the sheer weight of this “passive” shield | 
one of the biggest items of the load we are 
trying to rocket to a planet and back. To 
that discouraging problem, it looks now as 
if superconductivity offers the answer— 
“active” shielding. 

A magnetic shield, wielding a mighty 
superconducting magnet, is envisioned in 
several active-shielding studies made for 
the Air Force and for NASA. Pictured 
here is one version, proposed by Dr. 
Sidney W. Kash and Robert F. Tooper 
of the IIT Research Institute, Chicago. 
Built into a doughnut-shaped spaceship 
is a 50,000-gauss superconducting mag- 
net—a cylindrical solenoid of niobium-tin, 


SHIELDED FROM 
1-BEV PROTONS 


’ l Doughnut-shaped manned spaceship, pic- 
e tured near Mars, wards off lethal solar 

` * protons (curved white trails) with huge 

built-in magnetic coil (below, left). 


DRAWING BY CHIP COKEING, IITRI 


SHIELDED FROM 
¥-BEV PROTONS 


MAGNETIC ELECTRON CLOUD 


ELECTRON: 
EJECTING 
GUN FOR 
CHARGING 

Sf 
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SUPERCONDUCTING 
MAGNETIC COIL 


Sectional view shows magnetic shielding of pictured Mars 
spaceship, as envisioned by IIT Research Institute scientists. 
Superconductive magnet of 50,000 gauss could shield dark- 
shaded part of cabin (5,000 cubic feet) from protons with 
energy as high as one Bev, and rest from lower-energy ones. 


13 feet in diameter, kept chilled by a 
refrigerating system aboard. 
Science-fiction writers are fond of 
imagining a “force field” that offers an 
invisible, impassable barrier against some 
menace. Here would be a real one. The 
potent magnetic field could deflect and 


SPACESHIP INTERIOR 


“Plasma shielding,” an alternate plan, 
puts positive electric charge on craft to 
repel protons—and uses superconductive 
magnet’s field to prevent approach of 
electrons that would destroy charge. 


ward off even the one-Bev protons of 
giant solar flares. In the Kash-Tooper 
study, the magnetic shielding would weigh 
about 10,000 pounds—compared to a mil- 
lion pounds of passive shielding, for equal 
protection. 

The huge amount of energy stored in 
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“Levitation” is demonstrated by small bar magnet 
floating above superconductive lead dish, at NASA's 
Lewis Research Center in Cleveland, where much of 
NASA's advanced magnetics research is under way. 


a magnetic shield isn’t something you 
put there just by flipping a switch. By 
one estimate, building it up might take 
55 hours, using a 10-kilowatt power 
source (which the craft could then leave 
behind). So much energy in a coil could 
also be a weird hazard. Conceivably it 
could be disastrously released, melting 
or vaporizing part of the structure, if an 
accident destroyed the coil’s supercon- 
ductivity at any point. But designers 
see a way to play safe, by dividing the 
coil into many separate circuits. 

“Plasma shielding.” An alternative plan 
suggests a form of electrostatic shielding. 
If a spaceship’s exterior could be kept 
positively charged, at a potential of some 
300 million volts, that would repel the 
positively charged protons. 

The catch is that negative-charged elec- 
trons in space, irresistibly lured by the 
positive charge, would flow to the ship 
and rapidly discharge it. Keeping it 
charged would therefore take a stagger- 
ing 10 million kilowatts or so, nearly 
double the ultimate power of Grand Cou- 
lee! But a way around that, again apply- 
ing superconductivity, is now seen: 

Superconducting rings, encircling the 
ship, would create a magnetic barrier 
that attracted electrons couldn’t cross. 
Instead, they would orbit around the ship 
in a cloud or plasma—for all the world 
like a circling swarm of voracious mos- 
quitoes, eager to “bite” the craft (dis- 
charge it) but kept at a distance by its 
“Citronella” (magnetic field). 

This “plasma shielding” should be even 
more weight-saving than “pure” mag- 
netic shielding, says its proponent, Dr. 
Richard H. Levy of Avco-Everett Re- 
search Laboratory, Everett, Mass. A low- 
er-strength magnetic field, probably less 
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Gyro applies superconductivity. Golfball-size rotor ` 
of this experimental General Electric gyro spins 

without friction, supported solely by a magnetic 

field in a housing partly seen at far right. 


than 3,000 gauss, should prove sufficient. 

Superconducting gyros. “Levitation” is 
made possible by certain superconduct- 
ing metals’ ability to act as a sort of mag- 
netic insulator. They repel a magnetic 
field in such a way that the force will 
suspend an object stably in midair. This 
is strikingly demonstrated when a bar 
magnet, actually suspended on its own 
magnetic-field lines, floats above a su- - 
perconducting lead dish cooled by liquid 
helium. (See photo.) 

This magic-like principle of supercon- 
ductive suspension has been successfully 
applied to gyroscopes. The floating gyro 
rotor, requiring no gimbals, spins without 
friction in a vacuum. Once brought up 
to speed, it runs for weeks with no further 
application of power. No eddy currents 
are induced in it, since the supporting 
magnetic field cannot penetrate it. De- 
flection angles are measured optically. 

What results is a gyro many times 
more accurate than the best conventional 
ones. Its use may be foreseen, not only 
for missiles and missile-armed submar- 
ines, but also in space vehicles. 

Computers for space. The propensity 
of many superconducting materials to 
“go normal” (lose their superconductiv- 
ity) in a magnetic field has one useful 
and redeeming aspect. It permits their 
employment as contactless switching de- 
vices, called cryotrons. A cryotron con- 
sists of a thin-film “gate wire” and a 
“control wire,” both superconductive. 
Send a current through the control wire, 
and its magnetic field kills the super- 
conductivity of the gate wire, giving the 
effect of an on-off switch. 

All basic types of electronic compu- 
ters’ circuits can be built from combina- 


[Continued on page 198] 


DRAWINGS BY DANA RASMUSSEN 


Paired headlamps on motor- 
cycles. Then, at night, on- 
coming motorists wouldn’t 
mistake a cycle for a car 
with one bum headlight.— 
Albert Weston, Chicago. 


els RE 


Book-support fittings for use on perfboard. 
Spring-operated fasteners of clear plastic 
would hold a book or magazine open at a 
wanted page.—A. A. Scott, Leonia, N.J. 


i 
A compact wrench that would run off your 
car’s battery and make it easier and faster 


to change tires when caught with a flat on 
the road.—E. Guillette, Casca, Wis. 


Solar-powered flashlights with a slide-out 
panel for daytime exposure. All-day charg- 
ing on sunny days would provide hours of 
light at night.—Paul Magno, Racine, Wis. 


Coffeepots that collapse like a drinking cup. 
They’d fit in a backpack for heavy-going 
snow trips and be handy for snowmobilers, 
too.—David Johnson, Diamond Springs, Calif. 


Everyone has his own pet idea of a gadget that he would 
like to sce in general use. What’s yours? We will pay $5 
for each one published. Please use Government postcards 


only. Send to ILTS Editor, Popular Science, 355 Lexington 
Ave., NYC 10017. Write your name and address clearly. 
Contributions cannot be acknowledged or returned. 
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Speedometer goes all the way up to 
100 miles an hour, and if everything is 
in tune you should be able to crank the 
machine up to 80 without effort. 


Handling is quick and precise. After a 
few minutes of riding the Yamaha 125, 
you get the feeling that you’re mount- 
ed on a piece of race-bred machinery. 
The bike weighs only 248 pounds and 
carries a price tag of $474. 


“J f you’ve ridden one small Japanese 
bike, you’ve ridden them all.” 
You may well believe this; sometimes I 
begin to think it’s true, too. Then a 
machine comes along that convinces me 
that it just isn’t so. The new Yamaha 
125cc Scrambler (or YAS 1-C, as the fac- 


102 | POPULAR SCIENCE 


YAMAHA 125 


Fun to ride, a tiger on the highway 
and a terror on the track, the new 
Scrambler is a real mini-bomb 


By JIM DAVIS 


tory calls it) is exactly that kind of a bike. 

It’s not only different to ride—it’s also 
unusually good-looking. Believe it or not, 
my prime reason for wanting to test this 
little motorcycle was that I liked its looks. 
After riding it for a few days, I decided 
that I liked everything about it. 


Power for this little bomb is a vertical- 
twin two-stroke engine displacing 124cc. 
A few years ago, you couldn’t get the 
average person to purchase even a lawn 
mower equipped with a two-stroke en- 
gine. Two-strokes were for karts and 
chain saws. Well, those days are gone 
forever. 

Fifteen healthy horses. This tiny two- 
stroke cranks out 15 horsepower at 8,500 
r.p.m., which is enough power to get you 
on any freeway in the nation. Once 
you’re on the freeway, you can turn up 
the wick and cruise along between 72 and 
75 miles an hour, and that’s really mov- 
ing for a bike of this size. 

To produce this much power from such 
a small engine, you’d expect a high com- 
pression ratio, but I was amazed to note 
that compression is only 7:1, or roughly 
what your family automobile has. Pow- 
er range is narrow, and maximum torque 
comes in right before the engine runs out 
of revs. 

To the average street rider, this means 
that he will have to keep the engine 
buzzing to get those 15 ponies to the 
rear wheel. To help you keep the revs 
up where they belong, Yamaha has fitted 
the gearbox with five cogs that really do 
the trick. 

Gearing seems to be just perfect. In 
first gear, the engine turns 28.68 times 
for every revolution of the rear wheel. In 
high, it wouldn’t be fair to say that the 
engine is loafing, but 8.51 revolutions of 
the engine to one revolution of the wheel 
isn’t bad by today’s standards. 

Choreboy for oiling. Lubrication is han- 
dled by an automatic system that Yama- 
ha calls Auto Lube. You'll never have 
to go through the hassle of mixing gaso- 
line and oil when you go to the gas sta- 
tion. All you do is put gas in the tank 
and oil in the side tank and drive off. 
As soon as the engine is started up, a 
minuscule automatic pump takes over and 
begins to meter oil into the engine with 
respect to the engine’s speed and throttle 
opening. 

The Auto-Lube system also reduces oil 


At 8,500 r.p.m., this tiny twin-cylinder engine turns 
out a full 15 horsepower. The large chrome con- 
tainers in back of the ribbed cylinder heads are air 
cleaners. Behind them is the oil tank. 


consumption. And there’s another plus in 
its favor: Even with the throttle shut off 
while slowing or going downhill, the oil 
injection continues to operate. In a nor- 
mal two-stroke engine without oil injec- 
tion, the amount of oil getting to the 
bearing surfaces with the throttle shut off 
is just about nil. 

Suspension is fairly commonplace. The 
front fork is no more than two elongated, 
oil-filled shock absorbers. The front wheel 
and brake are mounted between the tele- 
scopic units, and are free to move up 
and down as the wheel meets obstacles. 
Coil springs (not visible) allow for re- 
bound action, and the damping effect is 
provided by the oil in the tubes. Chang- 
ing the viscosity of the oil changes the 
amount of damping. 

The two rear shocks operate on the 
same principle, but they’re much shorter 
and not refillable. And they’re mounted 
very differently. The tops of the shocks 
are solidly mounted to the frame. The 
bottoms attach to the swinging arm mem- 
bers, which in turn are hinged to an area 

[Continued on page 205] 
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Sturdy 1200 D pickup truck can handle a 7,500-pound gross vehicle 
weight when equipped with heavy-duty front and rear springs. Even 
a camper body like this with occupants leaves a safety margin! 


New 1000 D and 1100 D pickup trucks have, as standard engine, a 
145-horsepower 232-cubic-inch six made by American Motors. Power 
options for the vehicles go up to a 392-cubic-inch V-8 rated at 235 hp. 


Tough New 


INTERNATIONALS 
with Style 


Durability-minded International Harvester adds glamour 
and comfort to its full 1969 light-truck line 


New Travelall can haul trailers of any size up to V-8. This four-door wagon can seat nine adults (with 
7,000 pounds when equipped with 392-cubic-inch optional third seat) or offer 124 cu. ft. of storage. 
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amper truck? Trailer-towing wagon? 
Off-road fun car? All-purpose pick- 

up? Whatever your transportation needs, 
International says it has the answer. Each 
one of the 47 models in the ’69 line-up has 
a list of options that would have created 
production-line chaos before computers. 
Four-wheel drive is an option, on the 
pickups as well as on the Scout. Torsion- 
bar independent front suspension is avail- 
able on all wagons and light trucks. Wide, 
sporty bucket seats are optional on the 


Restyled Scout with 304-cubic-inch 193-horsepower 
V-8 is a terrific four-wheel-drive powerhouse. It's 


A INTERNATIONAL 


Scout. The trucks give you a choice of 
three V-8s (266, 304, and cubic 
inches). You can get “his-and-her” auto- 
matics, or three-, four- and five-speed 
manual transmissions. 

Tire options? Just about anything 
that’s made in Akron, it seems, can be or- 
dered. Available pickup-truck wheelbases 
are 115, 119, 131, 149, and 164 inches. 

International took a long time to pre- 
pare for the 1970s, but they have prepared 
well.—Jan P. Norbye. 


available with factory-installed step bumper and 
ball hitch for trailers up to 3,500 pounds. 
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A hard-facts analysis of the coast-to-coast electric- 


Running under its own power, MIT's converted Corvair, the Tech |, makes good speed along the 
4 


What We’re Learning About 


By ERIK H. ARCTANDER motor speed drops below 2,500 r.p.m., 


starts and stops are frequent, or upgrades 


pe hold your breath waiting for an 
electric car you’d want to drive, much 
less one you can afford. I was the only 
independent journalist to follow either 
car from coast to coast in the Cal-Tech/ 
MIT electric-car race last fall, and what 
I saw convinces me that electrics aren’t 
practical. And unless someone comes up 
with a completely new kind of motor 
and a revolutionary way of supplying it 
with electricity, they never will be. 

The Hot Car Enduro competitors had 
the best-available hardware, serviced con- 
tinuously by dedicated—often courageous 
—young engineers. Both cars finished, 
with six months’ normal driving tele- 
scoped into slightly over a week. A suc- 
cessful publicity stunt, yes. But it left 
me, an eye-witness with no axe to grind, 
disillusioned. 

What’s wrong with electrics? Here’s a 
catalogue of the worst shortcomings of the 
vehicles: 

© The motor is difficult to keep cool, 
especially when voltage falls below 120, 
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are long and steep. 

@ Starting acceleration is tepid. It has 
to be. Applying full power to a stopped 
motor would burn out the clutch or tear 


Because of stacking, half of MIT’s 2,000 pounds of 
nicad batteries had to be lifted from back seat 
and under hood for topping up with distilled water. 


Massachusetts Turnpike. 


Electric Car 


up the gearbox—starting torque is a jolt- 
ing 300 Ib./ft. 

@ Battery weight and space require- 
ment are ridiculous. 

@ Batteries get so hot, charging and 
discharging, that boiling electrolyte gives 


Two 100-pound ice cakes were broken up into fist- 
sized chunks at Albany (N.Y.) recharging station 
and packed around the batteries to keep them cool. 


Power cables are hooked to transformer for recharging. 


Has the age of the electrics dawned 
yet? After riding across the U.S. 
in one, here’s our author’s answer 


off explosive gas, oxide bakes on the 
plates, charging time must be strung out. 

@ Shocks to people and damage to 
parts are constant hazards. Most charg- 
ing rates were 100 to 200 amps at 208 or 
220 volts, three-phase. Battery capacity 
Continued 


Batteries stashed up front in MIT Corvair seemed to 
take all of compartment, but room was found to stuff 
an enormous load of ice on top and all around them. 
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The two cars meet at Weatherford, Okla. Cal Tech’s 
VW minibus can be seen in background approaching 
the Tech I, surrounded by mechanics servicing it. 


was over 25,000 ampere-hours, which can 
produce a formidable spark. Fuses often 
did not blow fast enough to protect vital 
parts against shorts. 

© Batteries must be topped up regularly 
to replace vaporized electrolyte and pre- 
vent loss of capacity. 

© Body and motor cost about the same 
as for a gasoline-engine car, but batteries 
are extra: $600 for Cal Tech’s conven- 
tional ones; $17,600 for MIT’s special 
nicads. Operating cost, according to MIT 
professor Richard D. Thornton, is one 
cent a mile at two cents a kilowatt-hour 
and a speed of 53 m.p.h. 

è If you run out of fuel, you can’t 
walk down the road for a can of elec- 
tricity. Cal Tech hauled a 20-kilowatt 
generator; MIT used a Corvette tow car. 

A radical new motor? There’s some hope 
that a new kind of motor may appear. 
W. Sumner Brown and David A. Saar, 
MIT engineering students, are develop- 
ing one that uses electronic instead of 


Author was co-pilot in Tech | when the motor burned 
out, near Victorville, Calif., from turning 10,000 
r.p.m. at 60 m.p.h. behind Corvette tow car. 
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“Voltswagen” motor was same type as that in 
Tech |, but had three variable-speed fans for cooling 
motor and batteries (fan motor at upper right). 


mechanical commutation. If successful, 
these relatively thin, open-framed pro- 
pulsion units could lick the motor-cool- 
ing problem and probably the accelera- 
tion one. 

Reliability may be something else. The 
original controls had several hundred 
semiconductors—transistors,  silicon-con- 
trolled rectifiers, diodes—and one was al- 
ways burning out. Wisely, the MIT team 
decided to leave the new motor and con- 
trols in the lab and use a conventional 
traction motor in their Corvair. 

“The problem is that our super motor 
weighs 80 pounds and its controls 120 
more,” explained a crew member. “And 
they cost X-thousand dollars. Besides, 
they’re supersensitive and tend to be tem- 
peramental.” 


Batteries. “The trouble with electric 


cars is these crummy batteries,” a Cal 
Tech crew member said feelingly. “If I 
had the Baker motor and a good battery 
I could beat anything.” 
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Race ended for Tech I in this desolate spot, and car 
was towed the 95 miles to the Pasadena finish line. 
A new motor was flown in from Detroit. 


Battery box in Cal Tech Voltswagen held 20 six-volt 
lead-cobalt batteries with capacity of 30 kw-hours. 
They weighed 1,900 pounds, took up entire floor. 


MIT and Cal Tech were caught off 
guard by overwhelming heat continuous- 
ly radiating from batteries. They’d ex- 
pected some heat, and both cars had 

| blowers to force outside air over the bat- 

 teries—the three-speed job in Cal Tech’s 

VW sounded like a wind tunnel. Still, 

Cal Tech batteries reached 160 degrees 

F. and MIT’s often hovered around 212. 

i On a trial run, battery temperature in 
the MIT car reportedly soared to a siz- 
zling 280 degrees when voltage dropped 
to 60—half the motor’s operating voltage. 
Battery capacity was cut to perhaps one- 

| fourth of normal, and the usual cure for 

| cooked batteries—slow charging and dis- 
= charging—didn’t work. 

What happened? Why heat ruined the 
batteries and how the MIT crew finally 
restored theirs reveals much about bat- 
= teries as continuous sources of heavy 

power. Here’s the experts’ diagnosis: 

As the batteries became exhausted, 


Continued on page 200 


Tech I's motor, dismantled for inspection, looked 
like this after it blew up. Car had been accidentally 
left in first gear during tow on way to Victorville. 


Service delays and penalties for towing 
cost MIT’s Tech I the race 

Table shows how much time experimental car built 
by MIT students spent at standstill during drive 
from Boston to Pasadena. You can also see how 
much of the way car was in tow and not traveling 
under own power. Vehicle hardly proved practical. 


Time at Station 

Miles Covered (minutes) 

è 2 

£ g v = 
Recharge Station 2 = = z 5 
(nearest city) a Š e 2 ő 
Cambridge, Mass. 
Worcester, Mass. 50 30 20 80 47 
Ludlow, Mass. 39 18 21 30 11 
Lee, Mass. 49 29 20 16 8 
Albany, N.Y. 29 21 8 33 20 
Amsterdam, N.Y. 40 18 22 63 40 
Utica, N.Y. 60 34 26 106 22 
Syracuse, N.Y. 66 33 33 45 40 
Rochester, N.Y. 59 33 26 60 55 
Buffalo, N.Y. 64 31 33 342 240 
Angola, N.Y. 36 36 0 26 15 
Erie, Pa. 71 JA 0 147 55 
Ashtabula, 0. 51 51 0 70 39 
Cleveland, 0. 85 74 11 87 60 
Port Clinton, 0. 71 71 0 66 30 
Toledo, 0. 42 42 0 40 35 
Columbia, 0. 6l 58 3 65 35 
Elkhart, Ind. 69 61 8 570 150 
Michigan City, Ind. 63 63 0 110 45 
Chicago, III. 57 57 0 178 120 
Dwight, III. 85 85 0 45 25 
Bloomington, ill. 55 55 0 51 40 
Springfield, I1. 66 66 0 55 30 
Litchfield, Ill. 43 43 0 57 28 
E. St. Louis, III. 53 53 0 60 30 
St. Clair, Mo. 66 66 0 330 50 
Rolla, Mo. 58 58 0 133 40 
Lebanon, Mo. 57 57 0 40 35 
Springfield, Mo, 52 52 0 301 40 
Joplin, Mo. 80 57 23 60 45 
Vinita, Okla. 52 52 0 58 15 
Tulsa, Okla. 63 63 0 98 30 
Stroud, Okla. 49 49 0 90 35 
Oklahoma City 51 51 0 88 35 
Weatherford, Okla. 72 69 3 81 s 
Erick, Okla. 78 75 3 95 35 
McLean, Tex. 43 43 0 74 50 
Amarillo, Tex. 73 69 4 101 60 
Vega, Tex. 38 38 0 60 31 
Tucumcari, N. M. 79 79 0 170 135 
Santa Rosa, N. M. 60 60 0 71 23 
Clines Corners, N. M. 57 57 0 75 40 
Albuquerque, N. M. 62 62 0 60 35 
Grants, N. M. 69 44 25 90 40 
Gallup, N. M. 83 83 0 50 20 
Sanders, N. M. 41 41 0 72 35 
Winslow, Ariz. 89 84 5 93 40 
Flagstaff, Ariz. 59 57 2 101 60 
Seligman, Ariz. 74 73 1 126 120 
Kingman, Ariz. 89 85 4 110 60 
Needles, Calif. 62 62 0 75 * 
Amboy, Calif. 81 81 0 105 * 
Newberry, Calif. 47 47 0 223 0 
Victorville, Calif. 68 18 50 45 0 
Pasadena, Calif. 95 0 95 
Totals 3,311 2,865 446 |5,477 2,329 

*Not timed. 
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Before: Without trim tabs, boat's bow rises out of water at 20 m.p.h. and stern plows. 


= ó 


Trim tabs are installed on aft end of boat. Two Trim-tab power unit is located in the self-bailing 
three-by-12-inch Neoprene pads are fitted between well, immediately in front of the outboard motor. 
tabs and hull to assure watertight installation. It's connected to a switch on the dashboard. 
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iam BOATING 


How to Build 
Powered Trim Tabs 
for Your Boat . o: 


Here’s an easy way to eliminate the pounding your boat takes 
in rough water and get a consistently smooth ride 


Y.. can imagine my consternation when 
I found that I couldn’t run my 16-foot 
aluminum boat more than five m.p.h. with 
a 75-hp. outboard. 

The boat performed beautifully on 
small lakes around my home in the 
northwestern part of New York state, 
and I had looked forward to family 
cruises and fishing trips on Lake On- 
tario. My first venture on the big waters 
was most discouraging. A brisk wind 
had piled up a rough chop. When I 
opened the throttle to normal cruising 
speed, the hull began to pound alarming- 
ly. At less than planing speed, the stern 


d 


Remote-control dashboard switch is within easy 
reach when you're operating the boat. You can use 
it to adjust the tabs quickly to any angle. 


would plow, aggravating the pounding. 
Finally, about five m.p.h. proved to be 
the easiest on hull and passengers— 
scarcely worthy of a 75-hp. power plant. 

A few discreet questions among boat- 
men and a little research turned up re- 
assuring answers. The problem is com- 
monplace and the boating industry has 
the answer: trim tabs. Installed on the 
transom of a flat, planing hull, the tabs 
lift the stern when they’re depressed. 
The bow will then be held into the waves 
instead of rising over each crest. The 
best systems allow you to adjust the 
tabs to the optimum angle while you’re 
under way. With trim tabs, a small boat 
performs more nearly like the deeper- 
displacement hulls used for sailboats. 

Making the tabs. For experimenting 
with my hull, I wanted an inexpensive 
way to make the tabs, and I decided on a 
motor-driven hydraulic pump and dou- 
ble-acting hydraulic cylinders—of the 
kind used to raise and lower an automo- 
bile’s convertible top—as the means for 
adjusting the tabs. The tab angles on a 
boat must be changed for different water 
conditions. 

I found the parts for my adaptation 
in an auto wrecking yard, complete with 
hoses and a remote-control dashboard 
switch. The cost: $6. Another $12 cov- 
ered the cost of steel for the tabs and 
upper-cylinder brackets, heavy brass pi- 
ano hinges, and cadmium-plated bolts. 
Commercial tabs are usually made of 

Continued 
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Plans for your 
power trim tabs 


Tabs are cut from hot- 
rolled steel and covered 
with a rust inhibitor and 
a good enamel. The hy- 
draulic equipment, a sal- 
vaged convertible-top 
power unit, was picked up 
in an auto wrecking yard. 
Only a single switch is 
shown here; this operates 
both tabs simultaneously. 
If you want to use the 
tabs independently, you 
can install a second switch 
and a pump. My bill was 
six dollars at the junk- 
yard. Another $12 cov- 
ered the cost of the tabs 
and upper-cylinder brack- 
ets, heavy brass piano 
hinges, and cadmium- 
plated bolts. 


HYDRAULIC 
TANK 


FOR %*-20 
BOLTS 


bronze or stainless steel. I used hot- 
rolled steel. which I coated with rust 
inhibitor and a good enamel. This pro- 
vides protection from the corrosive effect 
of salt water. 

I decided to operate the tabs simul- 
taneously from one pump. If you like, a 
second pump and switch can be used to 
operate each tab independently. This 
would let you trim the boat, side to side, 
under unbalanced loading conditions. 

After I completed installation of the 
tabs, I took my boat out on Lake Ontario 
again. The water was even rougher than 
when Td tried it before. 

Using the tabs. Without the tabs, 
speeds faster than idle were impossible. 
Following the waves, I depressed the 
tabs to about a four-degree angle. Im- 
mediately the bow was lowered and the 
boat stabilized so that speed could be 
increased to 20 m.p.h. Even though this 
was faster than the waves were running, 
no pounding resulted as the boat climbed 
up and down, slicing through the crests. 

Changing directions and attacking the 
waves head on was another matter. The 
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DOUBLE-ACTING 
HYDRAULIC CYLINDER 


TO SUIT TRANSOM \ | CONTINUOUS BRASS 


HINGE, RIVETED 


~~ 
ta" "HR STEEL, PAINTED, 
OR STAINLESS STEEL 


HOLE TO Suir CYLINDER 


raran (p— e 
WELDED À -4 


setting of the tabs let the bow buck up 
each time it met a wave, and harsh 
pounding started. I used the dashboard 
switch and depressed the tabs to about 
eight degrees. This caused the pointed 
bow to lower and split the waves cleanly. 
I was able to hit speeds of up to 15 
m.p.h. with only soft pounding. This 
was a 200-percent improvement over the 
previous maximum five-m.p.h. speed for 
the boat, even in calmer waters. The 
trim tabs gave the sensation that a large 
hand was pressing the boat down onto the 
water’s surface. 

Subsequent trials in smooth water 
proved that the boat would plane quicker 
at lower speeds. The jolts caused by 
crossing the wakes of other boats on 
crowded waters were easily eliminated. 
Proper trimming for different loads in- 
creases the efficiency of the hull. 

The successful performance of the trim 
tabs makes them worth the small ex- 
pense and little time required to add 
them to a boat. It’s an improvement that 
has added immeasurably to my fun, and 
it could do the same for you. 


WHAT'S NEW 


BOATING 


New MFG is rigged 
for safe, fast action 


This 18-foot Convair is 
rated for up to 130 hp. A 
cathedral V hull is said to 
get it up on plane quickly 
for skiing or other fast go- 
ing, while pitch and yaw are 
reduced in choppy waters at 
anchor or at trolling speed. 
A walk-through windshield 
gives handy access to the 
foredeck. Molded Fiber Glass 
Boat Co., Union City, Pa. 


S 


Tray ventilates and secures fuel tank 

That rugged vinyl-coated frame above 
holds a six-gallon fuel tank securely and 
permits air flow beneath it for ventila- 
tion and rust prevention. Tempo Products 
Co., 6200 Cochran Rd., Cleveland 44139. 


Locked trailer hitch foils tow-away thief 

You can’t tow a trailer if the coupling 
is covered with this steel-encased padlock. 
The casting can’t be sawed, cut, or pried 
off. Master Lock Co., Milwaukee 53245. 


JANUARY 1969 | 113 


Tote-a-boat eases small-boat handling 

Sore from wrestling a rowboat, dinghy, 
or sailboat to the water? Here’s a light- 
weight dolly for wheeling up to 350 pounds 
of boat from car to dock. Tote Marine, 
Inc., Box 697, Huntington, N.Y. 11743. 


Try vinyl on your trailer cradle 

New for trailer-cradle padding, white 
vinyl has no abrasive-trapping pile, can’t 
absorb moisture, and won’t stain a hull. 
Its easy to clean, too. Rubber Products 
Co., 6262 Cochran Rd., Cleveland 44139. 
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iam BOATING 


Built-In Buoyancy 


Swamped? Capsized? Speared by a snag? Your boat won’t 
sink if it’s equipped with modern flotation devices 


S., you hit a rock with the 
throttle set for flank speed, ripping your 
hull like a teen-ager’s too-tight slacks. 
Would it gurgle once or twice and dive 
for the bottom like the Titanic? Or would 
it partially fill and then achieve stability, 
floating upright until a rescue crew ar- 
rived on the scene? 

Cmdr. Richard Brooks of the Coast 
Guard said bluntly at a recent meeting 
of the American Boat & Yacht Council’s 
Committee on Buoyancy: “A boat in 
damaged condition should stay afloat.” 

Most small craft have two conditions 
of equilibrium: right side up and up- 
side down. For your family’s safety, your 
hull must possess enough built-in buoyan- 
cy so she’d float even after a major colli- 
sion. The flotation material should be an 
intrinsic part of the craft’s construction 
and not a jury-rigged afterthought. 

According to Coast Guard records, 621 
fatalities resulted from capsizing in 1967 
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—out of a total of 1,312 from all causes. 
Almost half of the lives lost can be traced 
to swamping, broaching, and capsizing— 
throwing panicked passengers into the 
water from a boat that failed to stay 
afloat. Over 60 percent of the boats in- 
volved were skiff types under 16 feet in 
length, powered by an outboard. Most 
of them needn’t have sunk. 

Accent on safety. To assure your safe- 
ty, and that of your passengers, you 
should understand the basic buoyancy 
devices used in wood, aluminum, and fi- 
berglass construction—and see that they’re 
installed if your boat is an oldtimer. 
When purchasing a new hull, you can 
make sure of protection before writing a 
check. Once afloat, you can keep in mind 
that water and weather conditions, im- 
proper loading, and other faults of the 
operator are main causes of capsizing. 

In earlier days of pleasure boating, be- 
fore the present boom, most manufactur- 


Here’s one maker’s fresh ideas for providing hull and deck flotation 


Saves Lives 


ers of wooden hulls were against the 
whole concept of built-in flotation. They 
reasoned that the hull material itself was 
buoyant, and simply ignored the fact that 
most wooden craft couldn’t float their 
engines if capsized. 

Times have changed. Thompson Broth- 
ers of Peshtigo, Wis., now builds a ply- 
wood lapstrake line incorporating foam 
flotation. Other companies are including 
the buoyancy concept in their new hulls. 

The Boating Industry Assn.’s flotation 
formula was first published in the fall of 
1957 after a series of actual sinking tests 
conducted at Lake Wawasee. Since then, 
there’s been much discussion of the atti- 
tude in which a boat should float when 
swamped—level and upright or flipped 
upside down with the bottom showing 
clear of the water’s surface. At present, 
a number of boat makers provide up- 
right boat flotation in fiberglass and other 
constructions. 

Larson’s ‘‘Life Guard” method. Investi- 
gating the stresses incurred under all con- 
ditions in a recent Florida Test Program, 
Larson Industries determined that maxi- 
mum strain occurs on the outboard strakes 


By CHARLES R. MEYER 
PHOTOS BY THE AUTHOR 


of a hull. With minimum flotation mate- 
rial at the sides or in the gunwales, 
Larson uses sandwich construction for 
both the hull and deck, as shown in the 
cutaways of their tunnel bilge boat above. 
Says Jerry F. Gruggen, Director of 
Corporate Marketing for Larson, “Life 
Guard Construction is not to be con- 
fused with conventional spray-foam lami- 
nates. The problem, there, is no adhesion 
Continued 


Afloat in prow of hull he sawed in two with chain 
saw, between his feet, rower proves effectiveness 
of Boston Whaler’s foam-sandwich flotation. 
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Tunnel bilge flotation of Larson hull is demonstrat- 
ed by holes cut in stern (top) and low on sides. 
One of latter is seen in center photo, which shows 
self-bailing over stern after test swamping at full 
throttle; flooded bilge keeps hull upright. Section 
(bottom) shows foam under floor to sides of tunnel. 


between the secondary laminate and the 
back side of the sprayed foam, making 
it impossible to produce a sandwich con- 
struction. 

“We spent countless hours overcoming 
this. We now have a positive bond be- 
tween the secondary laminate and the 
spray foam. This chemical bond, result- 
ing in a monocoque sandwich, plus our 
tunnel bilge, gives upright flotation.” 

Reasonable stability is achieved by 
opening a void over the keel beneath the 
accommodation floor and allowing this 
area to flood when the boat is swamped. 
If the hull is punctured, water fills the 
bilge tunnel, supplying the boat with its 
own ballast to keep it upright. With foam 
high in the sides, and in the gunwales 
and deck, overcompensating for the buoy- 
ancy of the bottom, a sunken craft vir- 
tually can’t “belly up.” 

A similar principle is employed in 
hulls made by Glasspar and Winner. 

Glastron uses a modification of the tun- 
nel-under-the-floor system. They have re- 
moved some flotation from under the 
floors of most models, getting the neces- 
sary stability primarily by placing blocks 
of foam in the corners of a boat’s tran- 
som under the motor well. 

Self-bailing cockpits. Some manufactur- 
ers tuck enough foam flotation under a 
boat’s accommodation floor to keep that 
decking above the waterline in a fully 
loaded situation. Under these circum- 
stances, if the bottom is holed no water 
enters the cockpit. Correct Craft, of Or- 
lando, and Crosby Aeromarine, of Mari- 
anna, Fla., both use this system. 

Exactly what does this mean? Salt-wa- 
ter sailors can navigate through white 
water without fear that accumulations 
of spray and spume will eventually make 
the helm loggy. With an electric, or 
hand, bilge pump appropriately placed 
aboard, you can shovel water over the 
side rapidly. With a “flapper valve,” like 
the rigs found on some one-class sailing 
craft, you have an adjustable scupper that 
can be opened and closed at will. 

On my 24-foot Kenner Viking, I have 


Continued on page 209 


TO REMOVE SECTION for loose-leaf binding, open magazine wide 
at this page, rest it on table, run your thumb firmly along center fold. 
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Then pull out the sheets gently, one at a time. 


PS EXTRA! 16-PAGE SPECIAL REPORT 


The 
Know-How 
You Need to 
REPAIR 

YOUR SMALL 

) APPLIANCES 


More often than not, keeping 
them working is just a matter 
of finding —and fixing—the 
simplest kinds of defects 


By EVAN POWELL 
PS PHOTOS BY BILL MORRIS 


Home owners and appliance makers 
have a major problem in common nowa- 
days. Both are concerned with economical 
repairs to home appliances in the face of 
ever-rising labor and materials costs. Of- 
ten, for the owner, it’s a matter of getting 
repairs done at all. 

Reputable manufacturers are all trying 
to cope with the problem. Many operate 
regional service centers to which you can 
take or ship an ailing appliance. The 
manufacturers also offer training for local 

Continued 


Two types of small electrical appliances are used in 
most homes. Three examples of each are shown 
here. For repair details, see the following pages. 
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The tools you need for appliance repair—and how to use them 


With these hand tools in your kit, you can tackle any 
repair. The cost, buying them all, should be less 
than $40. The tools: 1) 1⁄4 ”-drive socket set; 2) 10” 
utility pliers; 3) Phillips screwdrivers sizes O and 1; 
4) setscrew wrench set; 5) small soldering gun; 6) 


dealers. In many cases it’s to your advan- 
tage to use these expert services. How- 
ever, it’s also a good idea to know how 
to repair your own appliances. 

Because of spiraling labor costs in re- 
pair shops, you may find that having a 
small appliance fixed—an iron, for in- 
stance—often approaches the price of a 
new one. If you bought a new heating 
element, or even a cord or thermostat, 
and installed it yourself, the cost would 
be minimal. 


OO rrr 


pocket screwdriver, 44” blade; and 4” screwdriver, 
Yio" blade; 7) 6” screwdriver, 14” blade; 8) 5” igni- 
tion pliers; 9) 6” long-nose pliers with side cutters 
and insulated handles; 10) hose-clamp pliers. Igni- 
tion-point file is also a handy tool to own. 


Manufacturers are well aware of this. 
It’s the primary reason for the “immedi- 
ate-replacement” warranties now com- 
mon for small appliances. Before you at- 
tempt a home repair, consider that you 
may void your warranty by making it. 
But out of the warranty period, it’s often 
not economical to repair a small appliance 
unless you do it yourself. 

Articles like this are just a beginning 
in training to make such repairs. You 
might also study appliance repairs in an 


Why we’re presenting this article on appliance repair 


Readers have been asking for this article 
for years. We've held back until now for what 
we consider a good reason—the lack of an au- 
thority in whom we could have full confidence, 
a man qualified to tell you what you can do 
and what’s better left to others. 

In Evan Powell, author of the article, we 
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believe we have that authority. He has a 
broad background in appliance repairs. While 
attending Furman University, he worked part 
time for GE, Westinghouse, and RCA Whirlpool 
dealers. Later, he was a technician for Sears, 
Roebuck, working as a specialist in air condi- 
tioning and refrigeration and as a trouble- 


Most essential tool of all is a volt-ohm meter such 


as this one. It’s so important, in fact, that you 
couldn't expect to complete any but the most minor 
repair without it. One shown sells for around $11. 
Its accuracy is all you need for appliance work. 


adult-education course in your communi- 
ty. In my classes at the Technical Edu- 
cation Center, Greenville, S.C., many of 
my pupils intend to repair their own ap- 
pliances, not enter the repair field as you 
might think. If training isn’t available 
locally, consider a course from a corres- 
pondence school. Many good ones are 
available. 

In an article of this limited scope, it’s 
possible to consider only the most com- 
mon home appliances. But the principles 

Continued 


To use the meter for resistance tests you first zero 
it in by touching probes together and turning knob 
until needle shows O resistance. Do this each time 
you change range with center rotary switch. 


For voltage tests, grasp insulated probes and touch 
tips to the appliance terminals. Keep probes clear 
of all other parts. For voltage tests, always be very 
careful to switch the meter to voltage position. 
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shooter in all home appliances. He now man- 
ages an appliance service center. 

“I have stayed in this business,” he says, 
“because of its challenge. You get a great 
sense of satisfaction and pride when that ail- 
ing machine starts up again.” 

We fully endorse his proposal that home 


owners, especially young ones, can profit— 
both in convenience and actual cash saving 
—by learning now how to service their own 
home appliances. We believe that this article 
is a sound beginning in that training. But 
we'd stress that it is only a beginning. 

THE EDITORS 
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This basic information will always help, whatever the appliance 


you’ll learn can also be applied to other 
appliances you may own. 

In the course I teach, we ask students 
to bring in an old small appliance. A 
great deal of value lies in what these ap- 
pliances can teach and show. You can 
see a bimetal switch in operation, and 
electrical contacts open and close. You 
can learn about the operation of various 
mechanical gear trains. Most important 


Lf 


First step—check the outlet 


A blown fuse, say repairmen, is all they find wrong 
in answering many service calls. So first plug a 
lamp into the outlet. If it lights up, and your meter 
shows no voltage at the appliance terminals, sus- 
pect a defective appliance cord or plug. 


How that all-important bimetal switch works 


ADJUSTING CAM 


BIMETAL ARM 


CONTACT POINTS 
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of all, you can learn to check and test 
basic electrical circuits. 

Many of the small hand tools you'll 
need are likely to be around the average 
home. But a good many people don’t 
own the one that’s most important of 
all—a volt-ohm meter. Now listen to me 
about this: You can’t expect to repair 
electrical appliances without a volt-ohm 
meter. Get one. 

Prices vary from four to 100 dollars. 
The least-expensive models will differen- 
tiate 115-volt and 230-volt circuits clearly, 
will indicate continuity, and will suffice 
for most tests. 

Become familiar with your meter. Read 
the instructions. You'll find a function 
switch, or in some cases plug-in jacks, 
indicated in such a manner that you may 
select a particular range and function. 
The meter has a number of scales for 
reading the particular range selected. 

You’ll make two tests with the meter— 
voltage and continuity (or resistance). 

Voltage, or electromotive force, is best 
thought of as the pressure that causes 
current to flow in an electrical conductor. 
In a household circuit, this falls be- 
tween 110 and 120 volts, with an average 
of 115. The appliance voltage (with the 
appliance in use) should not vary more 
than 10 percent from the rating on the 
nameplate. 

Use caution in making voltage checks. 
Live terminals and connections are nec- 


CONTROL KNOB 
BIMETAL ARM 


HEATING ELEMENT 


Bimetal control (at left) removed from electric iron 
illustrates the principle shown in series of sketches. 
Above, current flows through closed contacts of the 
bimetal switch and through heating element, which 
supplies heat to both appliance and to the switch 
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Do a soldering job right. Here are two critical points 


A strong mechanical connection is the first require- 
ment for perfect soldering job. Above, a terminal 
is crimped to the wire after both wire and terminal 


essarily exposed. Avoid contact with 
them. It is also good practice not to at- 
tempt tests where you may come into 
contact with grounded metal objects. 

Continuity, or resistance, tests. These 
are the easiest. Unplug the appliance 
and disconnect the component from the 
wiring harness to prevent “feedback” 
from other components. The leads will 
plug into the jacks marked + and —, or 
Q, the symbol for ohms, the unit of 
measurement of the resistance of an elec- 
trical circuit. It will be possible to select 
from one of several ranges. 


BIMETAL CONTACT 


STATIONARY CONTACT 
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ELEMENT COOLS 


itself. Above, heat has caused bimetal arm to warp 
upwards, breaking electrical circuit. Appliance now 
cools until bimetal arm again makes contact. Cycle 
repeats and temperature of the iron stabilizes at a 
point that’s dependent on the time of cycling. Final 


ends have been cleaned. The second important rule: 
Always apply soldering-gun heat to the object being 
soldered, as you see above, never to solder itself. 


Here’s how this works: Suppose, on 
R X 1, you get a reading on the scale of 
10 ohms; that means the resistance of 
this circuit, or component, is 10 ohms. 
But note this: If the meter is set on 
R X 10 and you get a reading of 10 ohms, 
you should multiply by 10. The resist- 
ance then would be 100 ohms. In basic 
appliance repair, however, you’re not par- 
ticularly interested in the exact resis- 
tance of a component. You want to es- 
tablish that continuity exists and that 
the component is not grounded. Most 
components are of a relatively low resis- 

Continued 


THREADED 
SHAFT 


CONTROL KNOB 


CONTACTS 
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sketch shows how heat range can be adjusted by 
varying position of second contact. By raising it on 
the threaded shaft, more heat is needed to lift bi- 
metal contact. Shorter cool-down period is effected, 
resulting in higher overall temperature of the iron 
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Here’s how to diagnose an electric iron that won’t work 


tance and may be checked 
on the R X 1 scale. If no 
reading is obtained, switch 
to a higher range (such as 
VALVE STEM R X 1,000) before con- 
demning the part—some so- 
lenoids, for example, may 
not read on the lower 
ranges. To obtain an ac- 
curate reading, the meter 
should be “zeroed in” when 
the ranges are changed. It 
is a good practice to check 
for grounds on one of the 
higher scales. 

Voltage tests. Do these in 
the opposite manner. Start 
at the top of the scale and 
work down. Testing a 120- 
volt circuit with a meter 
set on the 30-volt scale 
could severely damage the 
instrument. If you know 
beyond any doubt what the 
voltage should be, use the 
closest range above it. 

A small appliance is us- 
ually also a portable ap- 
pliance and, as in the case 
of an iron or mixer, is 
moved about often in the 
course of its normal use. 
'This causes the cord to flex, 
and over a period of time 
Two special jobs on steam irons are shown here. Valve meters water results in a great deal of 


from tank of steam chamber. Take iron apart (facing page) to clean 
the ports or valve if badly clogged. If ports are badly restricted, a stress on the cord, plug, and 


VALVE SEAT 


pipe cleaner can be used to remove the mineral deposit. Also use a terminals. If the stranded 
pipe cleaner to open spray outlet in irons that are so equipped. copper wires break, an open 
Continued 


QUICK-CHECK CHART FOR REPAIRING AN ELECTRIC IRON 


Possible Cause 
No voltage to receptacle 


Symptom 
Will not heat 


Check with table lamp—replace fuse or 
repair receptacle 
Defective cord or terminal connection | Test and inspect—replace only with 
heat-resistant cord 

Open thermostat Inspect and replace if defective 
Open heating element Test for continuity—replace if open or 
grounded 


Overheats Thermostat not operating Test with meter and inspect visually— 
replace burned contacts 

Steam will not exit from Tank and/or ports clogged Disassemble and inspect—replace tank 

ports on sole plate, or and seal if badly clogged. Emptying 

rusty water spits out iron after each use allows heat to 


evaporate remaining water and helps 
prevent clogging 

Valve inoperative or sticking Inspect valve and linkage; clean or 
replace as necessary 

Grounded element or wiring Test with meter 10r ground with iron 
connection unplugged; replace element or isolate 
ground as required. Never operate ap- 


Iron shocks user 


| pliance in this condition 
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AACE APPLIANCE REPAIR 
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To take an iron apart, look for hidden screws under appliances. Steam iron at right is taken apart by 
the trim plates and knobs—a good rule for all small snapping up the trim plates and removing nuts. 


To test for continuity (here through contacts of | Heating element is checked from each of the two 
bimetal switch), component must be isolated by re- terminals. The reading you get will not indicate O 
moving wires. Reading indicates contacts are good. ohms resistance, due to heating-element resistance. 


If heating element checks okay in continuity, check Bimetal contacts may be cleaned with point file | 
to ground from each of its terminals. If you get a (available from auto-supply stores) if they are found | 
reading to ground, a shock hazard is indicated. to be pitted. Avoid bending bimetal arm or linkage. 
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How to spot the trouble when an 
automatic toaster acts up 


To remove toaster cover, first take 
off the knobs. These usually are 
held in place by a setscrew or a de- 
vice under spring tension. Some 


Solenoid movement in this toaster 
actuates trip lever (at pencil point) 
that releases pop-up mechanism. 
In some toasters, bimetal unit 


Toast unevenly done sometimes? This may result in each of four positions—top up, top down, top to 
from extra moisture in a certain part of the loaf— front, top to rear. Uneven toasting in same area of 
nothing to worry about. To find out, put test slices each of the four slices comes from extra moisture. 


QUICK-CHECK CHART FOR REPAIRING AN AUTOMATIC TOASTER 


Symptom Possible Cause Remedy 
Will not heat No voltage to receptacle Check with table lamp—replace fuse or 
repair receptacle 


Defective cord or terminal connection | Test and inspect—replace only with 
heat-resistant cord 


Open thermostat Inspect and replace if necessary— 
check for binding linkage 
Heating element(s) open Test and replace as necessary—often 
are repiaced as pairs 
Toast will not pop up Binding slide lever or knob Inspect and realign as necessary 
Broken latch spring Replace as needed—do not stretch 
Latch mechanism binding Inspect carefully and repair as needed; 
check by testing with several slices of 
bread 
Toast will not stay down Latch mechanism not functioning Tinenect and repair—should operate 
freely without oilin 
Toast burns or does not Thermostat inoperative—contacts Inspect and replace as required 
brown enough welded or not closing properly 
Timing mechanism inoperative Inspect with bread in toaster— 
adjustments are critical 
Uneven toasting Moisture content of bread Test with several brands of bread 
One heating element inoperative Test and replace as necessary 
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covers can then be removed by simply depressing 


the sides of the toaster. In others, such as the one 
above, you find the cover screws after dropping the 
crumb tray. For full work on the mechanism, you 


trips it mechanically. If there’s trouble, look for 
broken springs or bent linkages (with power off). 
Contact points that energize heating elements are 
linked to pop-up unit to turn heat off when toast 


circuit results and the appliance is in- 
operative. This is probably the most 
common trouble in a small home ap- 
pliance. It is also the easiest to repair. 
Look at the point where the cord enters 
the appliance. There will be a cover in 
the vicinity that either snaps on or is 
held in place with a screw. Remove the 
cover, exposing the cord terminals. Look 
for corroded or broken terminals. If all 
appears well, set your meter to the 120- 
volt scale and plug the appliance in. 
Holding the test probes by the insulated 
handles, touch them to both terminals. 
The meter should indicate approximate- 
ly 115 volts. If there is no reading, unplug 
the appliance and plug a table lamp into 
the same receptacle. If it doesn’t light, 
the home circuit is at fault—the fuse is 
blown or the circuit breaker tripped 
(most likely), or the receptacle itself is 


may want to remove the cover. But you can reach 
some of control assembly at point shown. Bimetal 


switch acts as timer and energizes solenoid to work 
Pop-up. Adjustment can be made to vary toasting. 


is released. Clean points with point file, burnish 
with striking surface of match cover (center photo). 
In testing heating elements (above), note that heat- 
resistant wire (top of photo) has been removed. 


defective (possible). If you do find volt- 
age here, but not at the appliance, sus- 
pect the cord. 

Checking the cords. There is a trick 
to this. Remove the cord from the ap- 
pliance by releasing the push-on or screw- 
type terminal connections. Inside the 
cord are the two electrical conductors, 
each attached to one of the prongs on the 
plug, and each one must show continuity. 
Touch one test lead from the meter to one 
prong of the plug. Touch the other lead 
to both of the terminal ends in turn. 
Continuity should be indicated to one, 
and only one, of the terminal ends. 

Now, take a small clip and clamp one 
test lead to the conductor showing con- 
tinuity and the other test lead to the 
prong on the plug. Bend, twist, and pull 
the cord, especially in the area of thi 

Continued 
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What to do about a defective automatic coffee maker 


To test cord for internal breaks, fasten meter probes 
to each conductor and to one prong of plug in turn, 
as in photo above. Small alligator clips will hold 
probes in place. Continuity should be indicated 


plug itself and at the strain relief where 
the cord entered the appliance. The me- 
ter must continue to indicate continuity; 
if the needle should fall during this test, 
it indicates an internal break in the con- 


from one side of line to one side of plug only. Now 
twist, pull, and bend the cord all along its length, 
as at right. Should needle drop, it indicates break 
in conductor inside. Replace the cord. 


ductor, and the cord must be replaced. 
Always be sure to test both conductors 
in the cord in this manner. An internal, 
erratic break such as this is invisible and 
is almost impossible to detect in any 


How a typical automatic percolator does its job 


NEON PILOT LAMP 


WARMING ELEMENT 


MAIN ELEMENT 
BIMETAL SWITCH 
115 VOLT AC |—————_——_——_il 


When bimetal contacts are closed, as shown in dia- 
gram above, current flows through main element. 
When contacts open, warming element and pilot 
lamp are energized. Warming element serves to 
maintain coffee temperature and prevent bimetal 
switch contacts from resetting, which would cause 
coffee to become too strong. In typical percolator 
pump assembly (right), tube has valve at bottom 
that seats on top of heater in percolator base. When 
tube is inserted into percolator, water rises to same 
level as in percolator. As element heats this water, 
pressure is exerted but water cannot pass back into 
tank because of valve, and is forced up tube where 
it flows across spreader plate at top and into basket 
filled with coffee, where it drains through and back 
into tank. At the same time, pressure loss from 
water evacuated from tube and chamber lifts valve 
from seat, allowing more water from tank to enter 
for heating, and the cycle repeats itself. 


126 | POPULAR SCIENCE 


BASKET 


Electric coffee makers can usually be disassembled 
by removing base and knobs. Sometimes screws 
holding feet on base also hold base to top. Pump 
in bottom of stem must be replaced as an assembly. 


other way. If a cord is frayed or the 
terminals are burned or corroded, replace 
the cord. Heating appliances use special 
cords with heat-resistant insulation, and 
are widely available. Never replace this 
type with a common fixture cord. Always 
clean the electrical terminals until they 
are bright and shiny before reassembly. 
And be sure that all connections are tight 
as the final step. 

Heating devices. Small home appliances 
are either heating devices or motor-driven 
devices. The heart of a heating device 
is the bimetal thermostat. Metals expand 
at a certain rate when heated and con- 


Possible Cause 
No voltage to receptacle 


Symptom 
Will not heat 


Open thermostat 


Open heating element 


Coffee too strong (or too 
weak) 


Thermostat defective 
Pilot lamp burned out 


Pilot lamp won’t operate 


Warming element open 
Thermostat not opening 
Pump not sealing 

Pump inoperative 


Water heats but will not 
percolate 


QUICK-CHECK CHART FOR REPAIRING AN AUTOMATIC PERCOLATOR 


Defective cord or terminal connection 


Thermostat linkage improperly set 


Heating element is seen at left above. Many newer 
elements have three leads. One part of the unit is 
operating element, other is for warming. Continu- 
ity should show from the middle (common) lead. 


tract at a certain rate when cooled. This 
rate of expansion and contraction varies 
with each metal, and is dependent on its 
molecular structure. 

Take two thin strips of unlike metals 
and fuse them together. Hold one end of 
the strip and heat it in the middle. Since 
one metal expands at a higher rate than 
the other, it will begin to push against 
the other. Because they are bonded to- 
gether, however, this pushing action be- 
comes a warping action, and a noticeable 
(and useful) mechanical action is ob- 
tained. 

Insulate the fixed end of the strip, and 

Continued 


Remedy 


Check with table lamp 
Replace with heat-resistance cord 
Inspect and replace if defective—check 
linkage to control knob carefully 
Replace—also check connections 
to element 
Remove pump assembly, fill with cold 
water—thermostat should open 
between 185°-195° as measured with 
thermometer 

Replace 
Check for voltage to lamp with 
thermostat open; if voltage is present 
and lamp out, replace lamp 
Check for continuity—replace if open 
Check thermostat as above 
If tube bent, realign or replace 
Clean. Washer should be free in pump. 
If it or seat is pitted, replace 


Percolator leaks 


Loose gasket, seal, or screw 


Replace seals or tighten fasteners 


Note: Coffee makers that lack thermostatic control may have fusible link to protect appliance. 
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GOVERNOR ARM 


ADJUSTING 
CAM 


§ CAPACITOR 
LEADS 


When something goes wrong with an electric mixer—look for the reason before 


Centrifugal force exerted by a motor-mounted gov- 
ernor regulates speed in this mixer. Contact points 
en control plate shunt across resistor and apply 
full line voltage to windings. When governor motion 
opens contacts, voltage must pass through resistor 


attach a wire to the strip itself. On the 
movable end put a silver contact. Take 
another strip (although not necessarily a 
bimetal strip) and make another con- 
tact on this to rest against the one on the 
bimetal. Then attach a wire to this strip 
and bring the wire to one terminal of a 
heating element. Also put a threaded 
shaft against the second contact base, so 
that you can move it up and down in re- 
lation to the bimetal contact strip. 

You have now constructed a bimetal 
control very similar to that used in irons, 


QUICK-CHECK CHART FOR 


Motor will not run No voltage to receptacle 


Governor contacts open 


Armature binding 
ie) 


pen field windings 
Cannot adjust motor speed 


Shorted capacitor 


Defective cord or terminal connection 
Broken wiring connection 


Brush sticking or brush holder broken 


Governor linkage sticking 
Governor contacts not opening 


(shown being tested for continuity above). Thus 
motor slows, and rapid opening and closing of con- 
tacts on adjustable control plate regulate speed. 
Capacitor, connected across contacts to reduce arc- 
ing, is tested in same way for continuity, except 


heaters, toasters, waffle irons, etc. When 
you apply voltage to the circuit, electrical 
current flows through the two contacts, 
energizing the heater. The bimetal, ex- 
posed to this heat, warps and separates 
the contacts. As the device cools, the bi- 
metal again makes contact and the cycle 
is repeated. The length of the on and 
off cycles, and the corresponding tem- 
perature, is dependent upon the relation 
of the two contacts, which you can adjust 
with the threaded shaft. The more tension 
you apply to them at room temperature, 


REPAIRING A FOOD MIXER 


Check with table lamp 

Test and inspect—replace as necessary 
Replace if burned or bent. Some mixers 
use separate switch—replace if open 
Repair as necessary 

Inspect and replace brush or holder— 
be sure new brush seats properly 
Inspect bearings—motor will hum if 
binding 

Test with meter and replace if open 
Free linkage and springs 

Check for welded contacts—replace 
control plate 

Test with meter—good capacitor should 
cause meter needle to sweep forward 
and fall back, repeat with leads 
reversed; no resistance indicates short 


Mixer makes loud noise or 


Worn bearings 
knocks 


Chipped tooth in gear train 


Lube dry bearings, replace scored ones 


Beaters won't revolve— 
motor runs 


Stripped gear or broken coupling 


Inspect and replace damaged gears 


Inspect drive assembly and replace 
damaged components 


Mixer shocks user 


Grounded component or connection 


Check with meter and isolate ground— 
do not use appliance until repaired 
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| 
bu try repairs 


that meter should rise quickly, then fall back. Switch 
in mixer is checked above for continuity. Most 
three-speed mixers of this type have tapped field 
windings to vary motor speed. Observe color code 
of wiring when replacing parts, such as switch. 


the more heat you will need before the 
contacts will open. 

Thermostats in modern small ap- 
pliances rarely have to be adjusted. If 
the range has shifted greatly, it is usual- 
ly wise to replace the control as a unit. 
Adjustments must be made on special 
temperature testers, and if the control is 
not stable, an adjustment will usually be 
only a temporary repair. Inspect care- 
fully all wiring connections at the con- 
trol and also check the contact points. 
All terminals should be cleaned when 
found corroded. Should the threaded 
shaft become rusted, a drop of penetrat- 


AALGE APPLIANCE REPAIR 


ing oil (or vinegar) followed by a drop 
of light lubricating oil will usually free 
it. Never allow oil to touch a contact 
point, and avoid touching the contact 
points with your fingers. 

Heating elements are usually made of 
nichrome wire. The design of the element 
depends on the temperature range de- 
sired and the available space. In open- 
type elements, the heating wires are visi- 
ble and are supported by insulators. In 
the enclosed type, the wire is inside a 
metal sheath with an insulating material 
such as manganese filling the void. In 
some irons and frying pans, this element 
may be part of one of the base castings. 

To test the element. Remove one lead 
and check for continuity at the two ter- 
minals; also check from each of the ter- 
minals to ground (the frame of the ap- 
pliance). If the element is open (no 
meter deflection noted), or if it is ground- 
ed (a meter reading is obtained when 
checking to ground), the element or cast- 
ing must be replaced. It might appear 
that open-type elements, which are tested 
in the same manner, could be repaired by 
simply twisting the parted wires together. 
Don’t try it! The lowered resistance of 
the element, as well as the poor resulting 
connection, will cause it to burn out 
within a short period. 

When replacing components in ap- 
pliances, always get the exact model 
number and serial number from the 
nameplate as well as any part numbers 
on the component itself. Sometimes 

Continued 


FIELD WINDINGS 


BRUSHES 


VOLTAGE 
SOURCE 


Symbol for universal motor illustrates use of carbon 
brushes as conductors to revolving armature and 
series hookup of field windings and armature. ‘‘Uni- 
versal” indicates that motor will run on either AC 
or DC. Photo at left shows brush holder, spring, and 
brush removed. All must be in good condition. 
To clean commutator, use sandpaper only and burn- 
+ ish with hardwood block. Never use emery cloth. 
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How to keep your vacuum cleaner doi 


LE 


È 


Vacuum hoses are often the culprit when poor suc- 
tion is noted. Twist and flex hose with vacuum run- 
ning to release any trapped object. Inner hose 
linings may also become detached, blocking air flow. 


ME 


d dirt should 
Don't let the 
vacuum bag become overfilled. Even the best filter 
cannot protect motor from severe dust conditions. 


Filter protecting motor from dust ani 
be replaced at least once a year. 


ing a good cleaning job 


these latter numbers may mean nothing; 
at other times they serve to identify 
wattages of heaters, etc., which may dif- 
fer in some appliances of the same model. 

Modern small appliances are designed 
with style and convenience as well as 
with durability in mind. Screws and nuts 
are often hidden under trim strips, and 
it takes some thought to decide where to 
start looking in order to disassemble the 
appliance. Look under terminal covers 
and other obviously removable plates 
first. If you did not receive a parts list or 
diagram with your appliance, it may be 
a good idea to list the order in which you 
disassemble small linkages, perhaps even 
sketching their position to guide you 
when reassembling. Also, keep this in 
mind: Whether you’re making repairs for 
a living or for your own convenience, 
be professional. Try to think ahead. 
Place the appliance on a soft cloth to 
avoid scratching the finish. Always un- 
plug an appliance before disassembling, 
and never have “live” electrical connec- 
tions exposed except when you are mak- 
ing specific voltage tests. 

Motor-driven appliances. These gener- 
ally make use of the universal motor be- 
cause of its high-speed and high-torque 
characteristics. The motor consists of a 
wound field (the stator, or nonmoving 
part) and a wound armature (the rotor, 
or revolving part), which are wired in 
series. To pass electrical current from 
the stationary field to the moving arma- 


QUICK-CHECK CHART FOR REPAIRING A VACUUM CLEANER 


Possible Cause 


Symptom 


Remedy 


No voltage to receptacle 
Defective cord or terminal 


Motor will not run 


Broken switch 


broken 


Brush worn or sticking; brush holder 


Check with table lamp 
Test and inspect—replace as necessary; 
check closely at plug and strain relief 
Check continuity—should get reading 
with switch on, none with it off 
Replace as needed; be sure curved end 
of brush seats firmly on commutator 


connection 


Broken fan or foreign mat 


Motor nois. 
2 Worn bearings 


erial in fan | Inspect and replace or clean 
Lubricate or replace as necessary; in 
sealed motor-fan unit, replace entire 


unit 


Lack of suction at cleaner 


Bag full 

Filter clogged 
Broken fan 

Air leak at housing 


Clean—also inspect filter 

Should be replaced twice a year 
Inspect and replace as necessary 
Inspect seals—tighten or replace 


Lack of suction at hose— 
okay at cleaner 


Clogged hose 


Leak in hose or connection 


Lining in hose loose or separated 


Inspect, cement all fittings 


Replace hose m m 
Put on blower end of vacuum—if still 


Worn or broken belt or bru: 
Brush drive motor inopera 
Vacuum suction low 


Rug attachment or upright 
vacuum not cleaning 
carpet 


ish 
tive 


clogged, run flexible tube through 
Inspect and replace as necessary 
Check motor and wiring connections 


Check as in suction symptoms 
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ture, carbon brushes rest against a circle 
of copper bars, the commutator, at one 
end of the armature. 

After long use, these brushes may have 
to be replaced. Always check to see that 
a brush moves freely in its holder with- 
out binding. The field windings may be 
checked for continuity in the usual man- 
ner, and should be checked for grounds, 
also. If your tests do not indicate the 
problem, take the armature to a shop 
specializing in motor repair for testing. 

Bearings should be cleaned and lubri- 
cated when removed. Burned windings, 
as well as many other motor defects, are 
usually visible on examination. 

Four control methods. If voltage is in- 
dicated where the cord enters the ap- 
pliance, but not at the leads into the 
motor itself, the problem usually is in the 
motor control. There are four control 
methods: In one type, a variable resistor 
(rheostat) may be placed in the line 
ahead of the motor. This regulates the 
amount of current flow in the line and 
limits motor speed. A second method 
shifts the brushes mechanically, which 
also limits the speed of the rotor. Third, 
the windings may be tapped at certain 
points, varying the resistance (and thus 
the current flow) to control the speed. 

In the fourth, a governor may be em- 
ployed, which is arranged through a me- 
chanical linkage to travel a certain dis- 
tance within the speed range of the motor. 
At one end of the linkage there is an ad- 
justable control plate with contact points 
that control the motor circuit. When this 
plate is positioned toward the governor, 
the linkage will open the points at a 
certain speed; then, as the rotor slows, 
close them again. This happens so rap- 
idly that it gives the effect of limiting 
the motor speed. 

The mechanical devices attached to 
these power units vary from a simple fan 
blade attached directly to the motor shaft 
to fairly intricate gear trains in food 
mixers. Inspection will usually indicate 
the problem in these mechanisms. Some 
fans use a shaded-pole motor because 
high torque is not of primary importance 
in this use. 

If not available from a local distribu- 
tor, component parts for small home ap- 
pliances can usually be obtained from 
the manufacturer, whose address is listed 
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AALGE APPLIANCE REPAIR 


Fan and motor assembly of vacuum cleaners are 
often made as one unit. Replacement of entire as- 
sembly is necessary in case of failure of such a unit. 
Be sure all seals are in place when reassembling. 


Brushes in both upright- and canister-type vacuums 
may usually be replaced without replacing entire 
attachment. Belt, seen hanging from brush drum of 
this upright, drives directly from motor shaft. 


inse 
Belts on motor-driven brushes or upright vacuums 
may slip when worn. Check with vacuum running by 
applying load to brush as shown, using piece of 
hardboard. Avoid touching revolving brush. 
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A smooth-working electric fan: 
It’s cool, man! 


on the nameplate. Always give complete 
information when writing, and if you are 
unable to describe fully a part, such as a 
linkage, trace its outline on a sheet of 
paper and send it along. 

Many of the procedures discussed here | 
also pertain to major appliances. Learn 
to develop your skill with the test me- 
ter, and do your work professionally. 
Then you can go on to bigger things. 


Blades should be handled carefully to avoid disturb- 

ing their pitch. Check pitch by removing blades and . i 

placing on flat surface. Measure height of blade NEXT MONTH: How to Repair Your 
tips. Measurement should be same on all blades. Automatic Washer 


will 


Oscillation of fan head strains wiring connections to Preventive maintenance is most important phase of 
base. Check each conductor for continuity. Gearbox home-appliance repair. Clean, well-lubricated fans 
that causes fan to oscillate may become worn. Re- run for years without failure. Handy Tele-Spout oiler 
placement of gears or assembly is only solution. is distributed by Watsco, Inc., Hialeah, Fla. 33010. 


QUICK-CHECK CHART FOR REPAIRING AN ELECTRIC FAN 


Possible Cause Remedy 


No voltage to receptacle Check with table lamp 

Defective cord or terminal connection | Test and inspect—repair as necessary; 
check cord from base to fan head 

Reactor open Test for continuity with meter 

Switch broken Should have continuity with switch on, 

none with switch off 

Inspect and replace as necessary— 

many small fans use no brushes 

Blade bent or damaged Inspect and realign as necessary 

Motor bearings dry or worn Lubricate or replace 

Worm gear worn Check gear mechanism—replace 
broken or badly worn gears 

Linkage broken or damaged Inspect and realign, or replace a 


Symptom 
Motor will not run 


Brushes worn (if used) 


Fan is noisy 


Will not oscillate 


Reactor defective or switch open Check to see if 115 volts present with 
selector at high position; check 
between motor and base 

Motor bearings dry and binding Lubricate 

Blade loose on motor shaft Tighten 


Fan turns only at low 
speed 
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Shop Talk 


By ROBERT P. STEVENSON 


Pour a new sidewalk and walk on it in 15 minutes? You can .. . soon 


Conventional concrete needs several hours to set up so you can walk 
on it. A new type of cement, tentatively named Jetset, reduces the 
set-up time to 15 or 20 minutes. It was developed by the Portland 
Cement Assn. labs at Skokie, Ill. Member Companies of the associa- 
tion have been given the technical information to manufacture the 
product. You should be able to buy it locally in about a year. 


Abrasive mitten gives you a good grip on certain filing jobs 


An abrasive mitten produced in England is worn as shown. 
Called the Flex-Mitten, it files soft materials—wood, fiberglass, 
aluminum, lead. It’s made of case-hardened steel wires with 
cutting teeth on them. Placed parallel, the cutting wires are 
bonded firmly to a textile backing that flexes readily so you 
can encircle round work. The mitten is claimed to have 30 


$ e times the life of sandpaper. There’s only one grade. You can 


order two mittens by sending a dollar to Flexfile Tools (Man- 
chester) Ltd., Failsworth Mills, Ashton Road West, Failsworth, 
Manchester, England. The company also offers the same abra- 
sive, in two grades, in 10” file form. A handle and two abrasive 
sheaths cost $2 by mail. 


What to do if the sun bakes masking tape on window glass 


Masking tape is a great substitute for a steady hand to keep paint 
off window glass. But readers tell me that you can pile up real grief 
unless you remove it at once. The hot sun will turn the tape adhesive 
into a gummy layer just about impossible to scrape off. The 3M Com- 
pany is aware of the problem. Each package of its Scotch-brand masking 
tape carries this note: “If tape is applied to window glass or other sur- 
faces exposed to sunlight, remove tape within two or three hours.” But 
many users don’t read instructions. So 3M offers a two-stage removal 
treatment. First, you peel off the tape backing by soaking it with warm 
water. Or, alternatively, you wrap aluminum foil around the base of an 
electric iron, turn it on low or medium heat, and run the iron over the 
tape with a continuous motion. When the backing is free, lighter fluid, 
white (unleaded) gasoline, or paint remover will then clean off any 
adhesive residue that may remain on the glass. 


New books by ‘“‘Popular Science” writers that you may want to read 


Any person with an inquiring mind about mechanical matters should 
enjoy The How and Why of Mechanical Movements. Engines, turbines, 
transmissions, rockets, atomic generators, guidance systems, and more— 
clear explanations of all of them are found here in words and sketches. 
Published by POPULAR SCIENCE and E.P. Dutton, the big 300-page book 
is available from book stores for $7.95. It was also a recent selection of 
the Popular Science Book Club. The author is the late Harry Walton. 
Harry, a staff and freelance writer for POPULAR SCIENCE for 30 years, 
died last October. 

Howard G. McEntee, a PS contributor for many years, has revised 
and updated The Model Aircraft Handbook, a standard reference in 
its field. Thomas Y. Crowell publishes it at $6.95. 
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IT'S EASY TO BUILD 


An Air House for 


By ERNEST F. MUEHLMATT 


E.. waste a drizzly weekend moping 
indoors when you wanted to work on your 
boat or car? Ever plan a barbecue, with 
guests invited and food prepared, only to 
have rain ruin the fun? And how many 
times in the thick of winter have 
you wished for balmy temperatures and a 
lazy lounge in the sun, or a game of bad- 
minton, or a swim? How would you like 
to step through ankle-deep snow in your 
back yard to pick a nice, red-ripe tomato? 

A single sheet of polyethylene film can 
be fashioned, in one afternoon, into a 
giant enclosure that makes all this pos- 
sible. This plastic “roof” is supported 
only by air from a household exhaust fan. 

Sound expensive? It’s actually the 
cheapest and simplest shelter you can 
erect. The one illustrated gives you a floor 
space of 27 by 85 feet—the maximum you 
can get from a 40-by-100-foot sheet. 
There’s no footing to dig—the edges are 
merely taped to sausage-like sandbags. 
The only construction involved is framing 
up the fan and entrance door, as shown 
below. The total cost? Under $60. For 
covering smaller areas, figure less than 
three cents a square foot. The height, in- 


cidentally, is always one-half the width. 

An air house is virtually stormproof 
because it’s flexible and gives. If the 
weather gets too rough, just deflate, heave 
to, and ride out the storm. It isn’t, of 
course, intended as a permanent structure, 
or for use during a hurricane. But as a 
temporary shelter in reasonable weather, 
it can provide a warm, dry place to work 
or play during the dreary parts of the 
year when cold or inclement weather 
makes such activity impractical outdoors. 
You can use the shelter to enclose a swim- 
ming pool, or even as a greenhouse. The 
plastic film, of course, would not support 
a heavy fall of snow. For greenhouse 
use, therefore, some means of heating 
the interior must be devised to melt 
the snow as fast as it falls. 

Polyethylene film lasts about a year 
when exposed to the only thing that 
weakens it—sunlight’s ultraviolet rays. 
But that’s a year of constant exposure, 
and the film’s low cost makes it painless 
to replace. I used the four-mil thickness; 
six- or even eight-mil will bear up better 
if you plan to take the structure down 
several times. Most lumberyards handle 
the film in 40-foot widths, or can order it 
for you. The two-inch-wide tape is 
stocked by many hardware stores. 


Dimensions of entry unit aren't critical—just frame to fit fan and door. 


Sandbagged edges can be laid on grade or (for airtight seal in semiper- 
manent location) buried in trench, with film wrapped around bags. 


HINGED 
PANEL 2" 


N 
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Ignore the weather by 
inflating an inexpensive shelter 
for back-yard work and play 


It weighs almost nothing. The light 
weight of the plastic (less than one ten- 
thousandth of a pound per square inch) is 
the secret of the air support. It requires 
only a fraction of an ounce of air pres- 
sure to keep the house inflated against 
normal atmospheric pressure. In fact, the 
slight difference in pressure inside and 
out is less than you feel when you ride an 
elevator down a tall building. 

Originally designed as enclosures for 
radar installations, air-supported struc- 
tures are now made commercially for 
many uses. After all, the purpose of most 
buildings is to provide a weather barrier, 
so instead of erecting a steel beam or ridge 
board to support a heavy roof, why not 
just float a membrane on air, pumped up 
inside by a simple fan? You don’t need 
level ground; you can inflate an air house 
on a hillside or on almost any terrain. 

The entire 85-foot structure shown 
weighs less than 100 pounds. There are 

[Continued on page 207] 
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Spacious interior of house made from 40-by-100- 
foot polyethylene sheet has floor bigger than a ten- 
nis court. It's held up by fan beside door at rear. 


Gathered end, cut and stapled to framing of door- 
fan-and-vent unit, gives rounded effect. Other end 
is gathered and taped before edges are weighted. 


New Robot Lawn Mower 


Electronics keeps automatic machine 


By JACKSON HAND 


Y.. say you’re sick of mowing that 
lawn? You say you’ve covered that hunk 
of greensward afoot or on a rider so often 
you know every blade of grass by heart? 
You’ve just about decided to have the 
whole thing done in green asphalt? Or 
plastic grass? 

There may be a better way. In North 
Tonawanda, N. Y., they’re now produc- 
ing a walkless, handleless, seatless, noise- 
less, odorless, and apparently wheel-less 
lawn mower that will cut your grass 
while you sleep. It’s called the Mowbot, 
a name close enough to “robot” to give 4 
you the idea. | 

You turn the bright yellow hump- | 
backed rig loose in your yard and it 
wanders around as aimlessly as a hound- 
dog pup that’s just got its first whiff of a 
rabbit’s trail. And when it isn’t sniffing 
around the yard on its own, you can put 
it on a leash and lead it around like that 
same pup at a dog-training school. 

It seems like magic, the way the Mow- 
bot turns away from obstructions, runs 
up to a flower bed and thoughtfully 


What you get: the machine itself, with built-in 12- 
volt power pack; reel of wire to put a border around 
typical yard; battery charger combined with trans- 
former to power border wire; hand-leash unit. 
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Works While You Rest 


within limits as it cuts your grass in random crisscross 


makes a swing to left or right without 
mangling a single marigold, mows circles 
around midyard trees, and stops instant- 
ly if it bumps into anything solid—like 
your ankle. 

It’s not magic. It’s electronics. Here’s 
how it works: 

Electrical fence-me-in. Before you turn 
the Mowbot loose in the yard, you must 
first establish the border of the area to 
be mowed—a fence that turns the “pup” 
back every time it tries to overrun the 
boundaries. This is done with UF 14- 
gauge wire, buried an inch or so under- 
ground. (Irrigation control wire, with 
its extra-heavy, waterproof insulation, is 
recommended.) The border wire hooks 
to a transformer that feeds it about one 
amp of electricity. The machine cannot 
cross this wire because of a system of 
sensors. 

Typical yard situations are easy to 
wire into the border system. When trees 
or posts are less than six feet from an 
edge, merely exclude them. Circle mid- 
yard trees three times to provide an extra 


Hand unit of leash has stop-start and left-right 
switches; it plugs into charger receptacle at back 
(right). Control panel also has on-off toggle for cut- 
ters, key switch, and an emergency off switch. 


Transformer-charger plugs into 110-volt house cur- 
rent, can be carried from zone to zone if mowing area 
is too big for one installation. Border wire draws 
about an amp. Recharge cycle takes eight hours. 


signal. Avoid sharp corners. Along cul- 
tivated borders, put the wire in the loose 
dirt to eliminate the need for trimming. 

The sensor system. Positioned at five 
points around the chassis are electronic 
sensors that pick up the signal from the 
border wire from a distance of about nine 
to 12 inches. There are two sensors at the 
front corners, two at the sides, and one 
centered in back. Whichever sensor ap- 
proaches the border wire signals to the 
drive system, and the Mowbot turns 
away. If the sensors should fail to divert 
the machine (a remote possibility would 
be absolutely simultaneous detection of 
the signal by the sensors in front and at 
the sides), the fifth sensor, in back, turns 
the rig off. 

Power-pack drive. The power that 
drives the Mowbot and activates its many 
electronic parts is a 12-volt recharge- 
able battery. It supplies energy to three 
motors: one for the drive wheels and 
one for each of two cutters. Pinion gears 
drive the wheels, and there is a clutch- 
brake gearbox for each wheel. In action, 
Continued 
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Mole’s-eye view of Mowbot shows 
that cutters are slightly dished 
disks in toothed housing. Disks ro- 
tate in opposite directions, cutting 
23-inch swath. Discharge of clip- 
pings is at back only, not sides. 


Cutter knives are straight from 
Xacto, swivel mounted on the 
disks so they swing back if they 
hit anything heavier than grass. 
Thin gauge keeps even dull knives 
sharper than most lawn blades. 


either both wheels drive and the mower 
holds a straight line, or one wheel drives 
while the other is braked, so that the 
machine pivots. The nondrive wheels are 


the yard results in complete mowing. 
Since nearly all the area is covered two 
or three times—or even 10 times—there 
is no sign of direction of travel. There 


free-swinging casters. 

Here’s what happens when the Mow- 
bot is freewheeling around the yard: 

© The machine approaches the border 
wire. As soon as the sensor closest to the 
wire gets the signal, it relays the signal to 
the wheel on the opposite side, which in- 
stantly locks. 

© The other drive wheel puts the mow- 
er into a pivot on the locked wheel. 

@ When the signal distance increases 
beyond detection range, the sensor hold- 
ing the brake on lets go. 

@ The Mowbot proceeds on a straight 
line until it approaches the border wire 
in a different spot. 

Over a period of time, this hit-or-miss, 
100-percent random wandering around 


are no wheel marks. The grass is chopped 
ard rechopped until the clippings sift 
through to the ground like fine-cut mulch. 
So do leaves. 

What keeps the Mobot from repeating 
itself, running back and forth on the same 
strip or making a diamond pattern? The 
controls always turn it away at a greater 
angle than the approach angle. Also, the 
border wire is never an exact geometric 
shape that would create a repeat problem. 

Edges and close quarters. The Mowbot 
will not work closer than about a foot, in 
practical terms, from any solid obstacle. 
It cannot negotiate turns in a space less 
than about six feet. This means, of course, 
that there is a fair amount of handwork 


Under plastic hood are parts la- 
beled at left. Below, leash operation 
is shown. You can run edges of 
drives and terraces beyond border 
wire, or send unit under low growth 
where you can’t coax other mowers. 


CLUTCH-BRAKE HOUSING 
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12-VOLT BATTERY 


WHEEL-DRIVE 
MOTOR (TWO) 


CUTTER-HEIGHT KNOBS 
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Snowmobiles put new go in 


ICE FISHING 


Hordes of hardy outdoorsmen are scooting out to frozen 
lakes and discovering that fish don’t sleep in winter 


je fishermen are reeling in a record 
catch from frozen lakes this year. One 
big reason is that snowmobiles, which 
serve as winter “boats” for many outdoors- 
men, have made accessible many lakes 
otherwise difficult to reach. Thousands of 


Little equipment is needed by 
the ice fisherman to hook the 
big ones that inhabit lakes 
whose surfaces freeze over. A 
short fiberglass pole, hook, 
line, and bobber are the basics. 


snowmobilers have swelled the ranks of 
more than 600,000 ice fishermen who angle 
for lake trout, bluegills, perch, and wall- 
eyes. It’s one of the easiest sports to get 
started in; here’s a look at the equipment 
you need and how to use it. 

Continued 
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For breaking the ice to drop a line, there’s a tool for every purse 


Attacking with a hard chisel is the 
hard way to do it. But just keep 
punching, and when the chips 
stop coming, you'll see water. 


A manual auger is the most com- 
monly used tool for cutting 
through to the fish. It will drill a 
hole eight inches in diameter. 


Easy way to measure off fishing line as you drop it into the hole is to 
have a holder that’s 12 inches long (as in photo at right). Every time you 
unwrap another coil, you've lowered the line a foot. When you've reached 
the right depth, just bob until you feel a nibble. 
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Homemade spoons like this work 
fine if they're kept real sharp. This 
one cut through 31% feet of ice in 
only three or four minutes. | 
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Tow this toboggan-chest behind 
your snowmobile and it will carry 
all your gear for the day's fun. 
Parked on a frozen lake, it will 


Surveyor’s cord makes a good line. 
It's thicker than regular line, and 


easier to handle with gloved 
hands. And it's cheaper, too. 


and preference 


bets alee 


Easiest way to cut ice is with a 
power auger. With no effort by 
you, it will punch out an eight-inch- 
diameter hole in nothing flat. 


malta | 
double as a fisherman's seat and 
put a windscreen at your back. To 
erect the shelter, posts on the 
canvas are fitted into the chest. 


When you're too cold to hunch over 
a hole, a tip-up (if state permits 
it) will mind your line, tipping up 
a flag when a fish is hooked. 


When the wind starts whistling across the lake, it’s great to have some 
shelter to warm up in. A tent like this is both easy to pack along and to 
set up. And with the sun shining, you'll find it 30 above inside when 
the temperature outside has dropped to a bone-chilling 30 below. 


A discarded fishing rod that’s been broken off short is used by some ice 
fishermen. No winter angler has to worry about the catch spoiling—he 
just puts them on ice until he takes off for home. Weighted hook is baited 
with worms, minnows, or chunks of larger fish, crabs, or lures. Gs) 
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GUIDE TO 
HOME-IMPROVEMENT 
MATERIALS 


You'll like the beauty of 


REDWOOD IN PLYWOO 


BY JACKSON HAND 


Reaviooa plywood, with all the color 
and character of solid redwood, is show- 
ing up in more and more lumberyards 
as a distinctive material for interior pan- 
eling or exterior siding. Additional pro- 
duction facilities are increasing availabil- 
ity and consumer interest in a product 
that has long been around but not very 
widely used. 

As plywood, redwood parallels fir 
siding and paneling insofar as surface 
textures and manufactured patterns are 
concerned. The big difference is in the 
intensity of the grain pattern. Redwood, 
rotary sliced, shows more grain than 
redwood lumber, but not so much of the 


pronounced light-and-dark contrast you 
find in fir. This is one reason (in addi- 
tion to a natural resistance to weather- 
ing) why a minimum finish is needed on 
redwood plywood, making a “natural 
look” possible and esthetically desirable. 
Characteristics. Redwood is used on the 
faces, but not necessarily for the inner 
plies. These may be redwood or fir. 
Standard siding or paneling sheets have 
a “clear” or “select” face, but the back 
may contain imperfections. A sheet 
good on both sides is available. Water- 
proof glue is used in all laminations. 
Most rough-sawn sheets (although not 
the wire-brushed textures) are factory- 
treated on both sides with pentachlor- 
ophenol (penta). In many cases this is 
actually the well-known Weldwood 


Rough-sawn redwood fabricated into Texture 1-11 takes several forms. 
At left, eight-inch spacing; at right, eight- and 12-inch spacing. Panels 
are factory-treated with a water-repellent/preservative. 


Woodlife. Because 
this material is an 
effective water re- 
pellant and decay 
retardant, no further 
finish may be neces- 
sary. 

The much publi- 
cized resistance of 
redwood to insect 
and other outdoor 
‘damage due to the 
elements does not ap- 
ply to redwood ply- 
wood unless all plies 
are redwood. And, 
since the clear heart- 
wood is the most re- 
[Continued on page 199] 
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Redwood plywood covers this home—its walls are a plywood siding, Texture 
1-11. Plain saw-textured redwood was used for protruding screens at windows. 


Made without grooves, this rough-sawn redwood Wire-brushed texture in redwood, combined with 
panel is excellent for indoor paneling. It looks much grooves, is popular for paneling. It can be used 
like fir, but the color has the usual redwood tone. outdoors, but usually lacks water repellent. 


JANUARY 1969 | 143 


Inventor Jim Leatherwood is shown with his Auto/Range scope. In addition to 
this 6X model, Realist now has a 4X version—more useful to average hunter. 


Now They’re Making a 


Adjust two wires to bracket your target, and a cam 
automatically sets the scope for correct range 


By PAUL WAHL 


A. ingenious adjustable 
sight that’s been stirring up a good deal 
of excitement in hunting circles now 
comes in a model tailored to the average 
game stalker. The Leatherwood Auto/ 
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Range, made by Realist, Inc., will prove 
a blessing to any hunter who’s ever made 
a bad guess about trajectory on a long 
shot. Bullet drop—the downward path 
followed by a bullet—is a big headache 
to hunters when they are less than certain 
of the range. 


How the Auto/Range corrects for long-range trajectory 


WIRES IN TARGET 
OPENMOST 


Heart of the Auto/Range 
is the precision-engi- 
neered cam arrangement. 
Riding on an extension of 
the scope’s mounting rail, 
the cam rotates to align 
the scope properly, com- 
pensating for long-range 
trajectory. The scopes are 
available for most popu- 
lar types of rifles. Each 
one comes with a cam de- 
signed to match the bal- 
listic characteristics of 
the buyer’s ammunition. 


18" BODY THICKNESS TARGET SIGHTED. 
OF TYPICAL GAME AT UNKNOWN RANGE 
L 


ADJUSTING KNOB 
ON RANGE RING 


TRAJECTORY- 
CORRECTING 
MOUNTING RAIL CAM 
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Í 26” TABLE | 


REVOLVING [= 
CUTTERS 


ADJUSTABLE 
FENCE 


TABLE-TILT = 
DEPTH LEVER 


ADJUSTMENT [i 


A Candid Look at 


By R. J. De CRISTOFORO 


Rees Uniplane can almost shave 
the fuzz off a peach without harming 
the skin, yet it’s rugged and versatile 
enough to give you a respectable finish 
across the end grain of a six-by-six piece 
of hard maple. One was delivered to my 


shop for testing when the tool was first 
announced some months ago. Though it’s 
an expensive tool—$238 for the basic ma- 
chine—I believe it’s here to stay. 

In essence, it’s a highly sophisticated 
rotary planer mounted in a heavy-duty 
structure similar in appearance to a 
jointer. The comparison is inevitable and 
it is not farfetched to state that the new 


Micrometer marked off in 64ths of an inch keeps 
backlash to minimum but still allows a little play. 


1 
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Table tilts up to 45 degrees for chamfer and bevel 
jobs. For cuts beyond maximum, make repeat passes. 


Uniplane’s eight cutters revolve around 
outer rim of visible disk. Depth of cut is 
determined by location of infeed fence. 
Plastic cover provides safety (photos left). 
Tool cuts end grains so smooth you can 
shape end stock (photo above), cut off 
and glue pieces back to make faceted 
panels. Same technique produces molding. 


DELTA’S UNIPLANE 


tool will almost make the other obsolete. 
The “almost” is necessary because some 
few jointer functions—rabbeting for one— 
are not done on the Uniplane. And speak- 
ing of functions, I found myself using the 
new tool for many jobs I used to do ona 
disk sander. 

How does it work? The cutting action 
is on a vertical plane and it’s so smooth 


and fast—better than 30,000 cuts per min- 
ute—that very little pressure is required to 
feed the work or to keep it in contact with 
the fence. There is no tendency for the 
work to be kicked back or lifted—unlike a 

conventionally mounted cutter head. 
The head is a heavy, balanced cast-iron 
disk better than eight inches in diameter. 
The disk mounts eight cutters, each finely 
Continued 


Miter and compound-angle cuts are play with Uni- 
plane. You can rough-cut by hand, finish with power. 


Gauge sets cutters accurately after sharpening. As 
each one contacts gauge, setscrew is tightened. 
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Jobs you can do with the Rockwell Unipiane 


Safe, fast planing of thin stock is achieved 
by using push sticks both for feed and to 
hold piece against fences. Though re- 
moved here for photo, always use guard. 


Cutting flats on small dowels is an easy 
chore for the Uniplane. A push stick to 
keep fingers away from cutters should 
be standard work practice on such jobs. 


From small job to big, there’s no notice- 
able difference in feed pressure. Should 
there be any feathering in heavy work, 
clamp wood slab to table as back-up block. 


Fastest neat miter you'll ever cut—miter 
gauge is the secret. It adjusts quickly, 
stays where it's put. Gauge should be used 
for all end work including chamfering. 


It does good plywood job, but use back-up 
block to prevent feathering and splinter- 
ing when cutting cross-grain on veneer. 
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honed. The design and projection of the cutters 
account for the superb finish you get, provided you 
follow the essential rule of not rushing a job. 

Four cutters are roughers, four are finishers, 
located alternately around the rim of the disk. It’s 
like a double shave. The finish cutters, projecting 
.002 inch farther than the roughers, do the final 
touch-up work. To use the machine correctly you 
must make a pass that takes the work completely 
across the cutter-head area. On the up side of the 
disk the finish cutters alone are working. Don’t 
expect the kind of chips you get from a convention- 
al planing machine. The waste looks more like 
the dust from a coarse belt on a sanding machine. 
The depth of cut is set by moving the infeed fence 
in or out. The plastic guard does a fine job. 

Cutter settings are important. A precision- 
ground steel gauge, provided with each tool for re- 
seating cutters after honing or grinding, makes 
an accurate job surprisingly simple. You simply 
push the cutters through the right openings in the 
cutterhead until they bear lightly against the 
gauge. Screws lock the cutters in place. 

Maximum depth of cut is 1% inch, but you’ll be 
impressed mostly by how little you can remove. 
Shaving off 4:1 inch, or even less for that matter, is 
a routine chore. Grain direction, in relation to the 
pass, has no effect on the finish you get; it’s always 
smooth. 

What you can do. Typical outstanding jobs are 
jointing, surfacing (to smooth rough stock or to 
reduce thickness), chamfering, beveling, tapering, 
finishing of simple or compound miters. If I were 
forced to select one particular application to point 
up the uniqueness of the Uniplane, I think I would 
choose the finishing of miters—simple or com- 
pound. You can make an approximate, rough cut 
by hand or by using a bandsaw, for example, and 
then finish the job on the Uniplane. It will be ac- 
curate and ready for assembly. 

The tool is safe enough so you can feed a match- 
stick-size piece of wood across the cutters (with a 
push stick) as easily as you can feed a six-by-six. 
Even assuming an accident, the tool can’t do near 
the damage that a jointer can. 

Limitations. Depth of cut is more than adequate 
for the jobs this tool does best, but it imposes a 
limit on tenoning. Also, since a stopped pass is 
needed to accomplish a tenon, an arched shoulder 
remains and this requires further attention to 
square off. You can do a square-shoulder tenon on 
the end of round stock but, again, there’s the 14- 
inch limitation. The machine i is not designed to be 
used for rabbeting. 


HOW TO 
Get Your Car Started 
in Cold Weather 


Mechanics have a lot of tricks to make sure engines will start 
in the coldest weather. You can use them, too 


By RICHARD DAY ed? Delayed dinner? And maybe even 
worse, 

Heads-up mechanics don’t sweat cold- 

wW weather starting. Why should you? This 

hat happened on that last freezing winter you can make sure your car starts 

day when your car wouldn’t fire up? Lost every time by taking these tips from 

time? Lost pay? Boss angry? Wife strand- working mechanics. They’ll give you real 

Continued 


Pouring hot water over'the intake manifold and car- 
buretor float chamber can help start a-balky engine. 
Keep water away from plugs and carburetor throat. 
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starting confidence on the coldest days. 

Knowing how to coax an engine into 
life can get you going when others fail. 
Starting procedure may vary with the 
personality of your car. In general, how- 
ever, follow this routine: 

Hold the gas pedal down about half- 
way and crank. If the engine doesn’t 
take hold in 10 seconds, it’s probably 
flooded. Stop and wait a minute. Ease 
the accelerator to the floor while you wait. 
Try another 10 seconds of cranking. If 
this doesn’t work, maybe the engine is 
gas-starved. Crank and pump the gas 
pedal at the same time. If this doesn’t 
work, look for obvious troubles (like no 
gas in the tank). 

Electrical faults? According to a survey 
by the Champion Spark Plug Co., one- 
third of the cars that won’t start have 
low ignition output. Remove a spark- 
plug wire and hold it a quarter-inch from 
the engine. Have someone work the 
starter while you watch for a spark. The 
spark should be thick and fat. If it’s thin 
and weak, your problem could be in the 
ignition system. 

See if there’s enough electricity for a 
good spark left over during cranking. 
Turn on the headlights and hit the start- 
er switch briefly. If the lights dim slight- 
ly, that’s normal. If they dim greatly, 
suspect a weak battery, poor terminal 
connection, or sick starter. 

Spark plugs could be the problem. 


40% 


LL, 


[L] RANKING POWER REQUIRED 
VLZZZZ] CRANKING POWER AVAILABLE 


Why is your car harder to start when the thermome- 
ter heads toward zero? You need more power to turn 
the engine over, and even a fully charged battery 
has less cranking power at low temperatures. 
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Common fault in hard-to-start engines is carburetor 
flooding. In such cases, remove air cleaner and 
hold the choke butterfly open while someone cranks 
starter for you, keeping the throttle wide open. 


More than half the no-start cars in 
Champion’s tests needed spark-plug clean- 
ing or renewal. Some 12 percent of all 
the cars with 5,000 plug miles didn’t start. 
With 15,000 plug miles, 41 percent didn’t 
start. How are your plugs? 

Fuel starvation? To check for this, re- 
move the air cleaner and look into the 
carb throat while the gas pedal is pumped. 
Gasoline should shoot out of the accel- 
erator pump jets. If it doesn’t, water 
frozen in some part of the fuel system 
could be the block. Pour hot water care- 
fully on the carburetor bowl, fuel pump, 
fuel filter, and low spots in the fuel lines 
to thaw them. 

Fuel freeze-up is usually indicated by 
an engine that starts and runs, then dies 
and won’t start again. A stuck auto- 
matic-choke butterfly produces the same 
symptoms, but accompanied by the signs 
and smell of raw gas. 

If everything checks okay, the balky 
engine may be flooded. A wet carburetor 
or the odor of gasoline from under the 
hood is a tip-off. Have someone try to 
start the engine with the accelerator to 
the floor while you hold the automatic- 
choke butterfly open with your hand. 
The air cleaner must be removed to get 
at it. If this doesn’t get results, try cap- 
ping the carb top with your hand as the 
engine is cranked. This sucks up raw 
gas to start an under-choked engine. 


Starting fluids really work, but they’re dynamite! Be 
careful. Spray directly into the air cleaner for just 
a couple of seconds. Exhaust-heater bypass valve 
(if used) should be open to the spray. 


Emergency treatment. A toss-up meas- 
ure is ether injection. Sometimes it 
works, sometimes it doesn’t. It’s a two- 
man job. One tries to start while the 
other sprays ether from an aerosol can 
into the engine’s air-filter opening. The 
theory: Easy-vaporizing ether can reach 
the cylinders and fire them where gaso- 
line vapors cannot. Engines with weak 
batteries and poor ignition can sometimes 
be got going this way—if not flooded. 

Be careful when using ether starting 
fluid. Leave the air filter on the engine 
to prevent flashback. Don’t give an en- 
gine more than a couple of two-second 
whiffs of ether. If that doesn’t get you 
going, put the ether away. Engines have 
been blown by using too much. 

Ether can be dynamite. It’s poison, 
too. Don’t inhale it. Don’t smoke, or 
use it near fires. Don’t spray it on your- 
self. Besides being toxic, it evaporates 
so fast it can cause frostbite. 

Plug trouble. If your engine has been 
properly maintained and won’t start after 
several tries, chances are that the spark 
plugs are fouled with wet gasoline. Flood- 


You can heat spark plugs in an emergency by plac- 
ing them in the tailpipe of another car while its 
engine is idling. Three cleaned, gapped, and heated 
plugs should be enough to get your car going again. 


ing lets lead deposits on the plugs short 
out their electrodes. To save the day, 
carry three cleaned and gapped spare 
plugs, and tools to install them. If the 
engine’s plugs get fouled, replace three 
with spares. Any three will let a six or 
V-8 catch and run. The other plugs soon 
come to life. GM cars seem to need this 
treatment more than others. 

Another mechanic’s trick is to remove 
and heat as many of the plugs as you 
can take out. If you’re at home, put 
them on the stove for a minute in the 
flame. Scrape the electrodes clean while 
you have them off. Reinstalled, hot plugs 
may help get you going. 

An old cold-weather starting trick is to 
remove every other plug in the firing 
order. Let those cylinders pump air, so 
your starter has less compression load to 
pull over. Get the engine warmed up on 
half the plugs, then put in the rest, and 
the engine should start immediately. Fol- 
low every other lead from the distributor 
cap to get the right plugs. 

If all your cold starts are unsure, your 
engine probably needs tuning. Get a 

Continued 


Oil-viscosity requirement changes when the temperature drops 


TEMPERATURE 
SAE GRADE 


—60 


10W 


+10% 
gasoline 


5W 
+10% 
gasoline 


5W 
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Spare battery and jumper cables are most effective 


You can make a battery-jumper kit with three pieces 
of M2-inch plywood. A length of one-inch rigid 
plastic pipe is the handle. Kept fully charged, and 
stored indoors, it will give you increased cranking 


complete tune-up, even though it costs 
you $12-15. Or your problem could be 
the oil. 

Rx—the right oil. The viscosity of the 
oil used in the engine determines its 
cranking speed and its capability to take 
off and run on its own. A typical mod- 
ern engine needs a cranking speed of 20 
to 35 r.p.m. at 20-below to fire. An engine 
in good shape will take off on 20-weight 
oil while one in need of work won’t start 
on five-weight oil. Compression has a lot 
to do with it. Poor compression doesn’t 
let an engine develop enough power to 
take hold and run by itself. The engine 
must have a light oil. So must one with a 
weak battery or starting system. 

Multiviscosity oils, such as 5W-20 and 
10W-30, tend to thicken unpredictably 
below 0 degrees. Then they don’t give 
you the snappy cold-weather cranking 
that a straight 5W or 10W oil does. 

It’s risky to use an oil that is too light 
for fast driving on warmer days. Never 
go lighter than the oil recommended by 
your car’s manufacturer for the tempera- 
tures expected. 

Pouring in juice. One answer to most 
cold-weather starting problems is carry- 
ing a fully charged spare battery in your 
trunk. Hook it up to the regular battery 
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POSITIVE 
TERMINAL 


F x 
RED JUMPER WIR! 


Q19|Qi010 
SPARE BATTERY 


speed. Series hookup at right gives 24 volts for the 
most-severe emergency starts. But be careful. Toc 
much juice can damage the starter motor. And don’ 
use 24 volts on cars equipped with alternators. 


Í 


with a pair of jumper cables. Make sure 
that you hook the red cable between both 
positive battery posts and the black cable 
between the negative posts. Otherwise 
reverse flow of electricity through the 
alternator diodes can burn them out fast. 

In extreme cases with weak batteries, 
you can hook up the batteries in series. 
Don’t try it on a car with an alternator. 
Bloo-ee! No more alternator. A series 
hookup gives a starter a 24-volt blast. 

Never crank more than about five sec- 
onds with a 24-volt hookup. It can burn 
out your starter or overheat the starter 
leads. It isn’t recommended at all with 
fully charged, warmed-up batteries. Se- 
ries jumping has been known to snap off 
starter drives, strip flywheel ring gears, 
and blow up batteries. 

Keep it warm overnight. Fleet operators 
use and recommend an engine preheater 
in winter. It keeps an engine warm all 
night for a fast go in the morning. Bat- 
tery and starter have an easy job, engine 
wear is reduced, and your heater comes 
on warm right away. 

There are many different types. Most 
use house current to provide heat to 
some part of the engine. The preheaters 
that do the best job are the external tank 
type, which operate the same way as a 


hot-water boiler. An electric immersion 
coil inside a small tank heats the engine 
coolant. As the coolant heats, it flows by 
convection up out of the tank, into, and 
through, the engine block. Rising coolant 
draws cold coolant out of the bottom of 
the engine and into the preheater. Circu- 
lation is continuous. No pump is needed. 

Preheater operation may be all night 
or as needed. Allow about three hours 
for a 1,500-watt preheater to warm a big 
V-8. You can even set a timer to turn it 
on a few hours before departure time. 
Smaller preheaters should operate all 
night. At the national average cost of 
electricity, an 800-watt preheater uses 
about 2.8 cents’ worth of juice an hour. 
Heating your car’s engine is much cheap- 
er than heating the whole garage. 

Tank-type engine preheaters come in 
kit form with all the parts needed for 
hookup. Some well-known ones are Py- 
roil, Zero Start, Kat’s, and Everhot. 
Prices are around $15. The best ones 
have a built-in thermostat that switches 
the unit off when engine temperature 
reaches 180 degrees, on again when it 
cools. Special preheaters are made for 
air-cooled VW and Corvair engines. 

Dipstick heaters are easy to install in 
place of the oil dipstick. However, they 
tend to break down your oil, and they’re 
too small to be of much help in getting 
you started. 

Engine heaters that plug into the car’s 
cigarette lighter use up needed battery 
juice. Forget them. 

Other home remedies. There are other 
tricks you can use to get going when at 
home. Put a 150-watt light bulb on the 
engine right next to the intake manifold. 
Turn it on and let it burn all night. 

Garage the car at night. If the garage 
is unheated, or the car must stand out- 
doors, take the battery in the house at 
night. Install it just before you’re ready 
to go. Or keep it on a charger overnight. 
Charging warms a battery as well as hold- 
ing it at full charge. 

If the cold engine is wet, too, spray 
carbon tetrachloride or CRC 5-56 on the 
spark-plug wires and distributor cap. 
These evaporate the water to let sparks 
get through to the plugs. 

When nothing works, and the car just 
sits there, don’t try to push or tow it. Call 
for help. Ge) 


Engine preheaters keep coolant warm overnight for 
fast starts in the morning. This is an internal core- 
plug unit, less effective than the external tank-type 
heaters. Either type plugs into a house outlet. 


Tank-type preheater is equipped with thermostatic 
control to switch itself off and prevent overheating 
when temperature reaches a certain point. Pre- 
heaters are made for 120- and 240-volt current. 


Preheater kit you assemble is external tank type, 
like one above. Immersion coil inside small tank 
heats engine coolant, working off house current. 
Forget heaters that drain your car battery. 
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New ideas 
from the 
inventors 


DRAWINGS BY WILLIAM CASTIMORE 


Balloon harvests remote trees. 
Trees growing in less accessi- 
ble places could be gathered 
economically, according to 
this recent patent, with the 
help of a balloon and a vable- 
tethered control carriage. A 
grapple dropped from the car- 
riage would lift cut trees and 
carry them to a collection 
area; smaller trees might be 
pulled out by the roots. The 
harvester could be controlled 
. from the ground by radio, or 
by an operator in the carriage. 


Shoe zipper keeps pants snug. Zipping ski 
pants and boots together like this would in- 
sure a gap-free weathertight closure without 
the bunching or discomfort of an under-the- 
foot strap. Slight slack or stretch in the 
fabric would let it adjust to the ckier’s move- 
ments. A turn-down flap on the ski pants 
would cover the zipper and keep snow or 
water from working into the shoe. 
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Slide bumper cushions bumps. Hydraulic 
pistons fixed to the front and rear frames of 
a car would extend these bumpers at the 
touch of a switch. The bumpers and their 
cylinders could absorb fairly severe impacts, 
and protect a car’s grille and fenders in 
parking and lesser scrapes. Front and back 
bumpers could be extended simultaneously 
for protection in highway pile-ups. 


Tear-off carrier forms coasters. Ridged disks 
in this formed plastic sheet would grip the 
rims of a number of beverage cans to form 
a carry “pack.” Scored lines around the 


disks would let you break and tear each 
plastic segment with the can it holds. Lifted 
off, the plastic would serve as a coaster. 


fin 


Weighted guard aims work light. Flat faces on 
this double-walled reflector would let you 
position a work light at almost any angle. 
A liquid inside the sealed shell would flow 
to the lowest part to weight whichever flat 
face was selected as the base. The inner 
surface of the guard would reflect the light. 


Suction arm attaches tow. A tugboat might 
hook on to a ship’s side more quickly and 
guide the vessel more securely if it made 
the attachment with a large suction cup at 


The following patents have been issued on th 
tions: Tree lifter—No. 3,369,673 to C. F. Mosi 
Burnaby, B.C., Can.; Lamp guard—No. 3. i 
A. E. Bloomberg, Dobbs Ferry, N.Y.; Extending bumper 
—No. 3,346,292 to B. E. Lundman, Port Angeles, Wash.; 
Tear-off coaster—No. 3,350,131 to J. J. Tanzer, Brook- 
field, Wis.; Zip shoes—No. 3,312,982 to B. 


D. Pitman, 


the end of a controllable boom. A small 
pump would create the vacuum, and the 
boom would extend, pivot, or swivel as 
needed to pull or push the ship effectively. 


Suction-cup tow—No. 3,345,971 to 
ington, D. C. 

ts may be ordered, by number, from 
Washington, D. C. 20231, 


Attleboro, Mass; 
T. Stanwick, Wash 

Copies of pate 
the Commissioner of Patents, 
at 50 cents each. To write to an inventor, if the address 
abore is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 
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BUILD A 


Low-Water 
Warning 
for Your 
Windshield 
Washer 


This easy-to-build electronic 
signal tells you when to 
refill your car’s washer tank 


By JOHN STOGEL 


W., is it that the only time you notice 
your windshield washer is empty is when 
you need it? With this accessory for your 
car, you'll get big squirts every time. No, 
it won’t refill your washer—but that glow- 
ing red light on your dash sure will re- 
mind you to take care of the washer be- 
fore it runs dry. 

Look at the photo and diagrams, and 
you’ll see that there are no floats or other 
mechanical parts to jam, or to fill up the 
bottle or bag. The circuit uses a unique 
new Darlington transistor amplifier with 
a gain of more than 10,000 to do the job. 
The water and chemicals in the tank con- 
duct enough current to turn on Q2 (the 
Darlington transistor), which turns off 
Q1. When the water level falls below the 
probes, Q2 turns off and thereby allows 
Q1 to turn on. 

Construction. Wiring up this warning 
box is quite simple. It takes only four 
electronic parts and a terminal strip. You 
begin by punching a 34” hole in one of 
the 234"-by-154” face panels for the lamp 
holder, and drilling a 34” hole on the op- 
posite face for the grommet. Insert the 
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#53 lamp into the socket, and mount the 
lamp assembly and grommet. Locate a 
convenient place for the terminal strip 
and drill a +632 clearance hole. Mount 
the terminal strip and lug with a #6-3214” 
screw and nut. Tie a knot 2” from the 
end of the speaker wire after feeding it 
through the grommet, and then attach 
as shown. 

Installation. Mount the box in a con- 
venient place under the dash. If the dash 
is not metal, run a wire from the box to a 
metal part under the dash. Connect the 
single wire to the accessory terminal at 
the ignition switch. This is usually the 


longest stud on the switch. To check 
that you have the right stud, watch for 
the lamp to come on when you have the 
starter key inserted in either the ignition 
or accessory position. 

Snake the two-conductor wire through 
a hole in the dash into the engine com- 
partment. Usually there is space next to 
where the speedometer cable goes 
through. 

Use a plastic straw to hold the wire 
in the water bag or jar. If your container 
has a metal cover, drill a hole in the top 
to clear the wire. Most other types, such 
as the bag, will allow you to snap the 


PARTS LIST 


1-GE 2N5355, PNP 
Olhe Radio 49E3-2N 


5355-GE 
Q2-GE 2N5306 49E3- 
E 


R1—4 carbon, 10% 

sae 000-ohm, carbon, 

L—#53 lamp, lamp sock- 
et—Dialco arty 
2132-2131, ECJ 


Radio, 60) 
Box—Bud CU 2100. 
Allied Radio 42E7616 


Grommet—%' 
Terminal pre eed Smith 
47E4328 
8 


speaker wire, 
Plastic straw; ai, 


i ELECTRONICS 


+12 VOC 


cover shut over the plastic-straw-protect- 
ed wire when it is poked down the fill 
hole. If not, drill a hole in the cap to al- 
low for insertion. Poke the wire down 
the hole until the end is 1” from the bot- 
tom. Fill the tank with water, and emit- 
ter current in Q1 flowing through the 
lamp-bulb L will light up the bulb every 
time the water level of the tank drops 
below the bared ends of the double con- 
ductor probe line. 

That’s it! Next time your face should 
only be red from the glow of the red lens 
on your windshield washer’s low-water 
warning lamp. 
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You can prefab 
the parts | 
this winter 


By DON NORTON 


List winter when the snow drifts were 
piled three feet high, I started thinking 
about summer vacation. We recently had 
bought several acres of wooded land in 
the hill country south of Buffalo, N. Y. 
Though our plans were to build a cabin 
retreat come summer, idle winter week- 
ends made me wonder about the practi- 
cality of prefabbing as much as possible 
right then, at home. 

There were two arguments in favor of 
this approach: I could buy just enough 
material each payday to keep me busy 
without throwing the family budget out 
of whack. And more important, the more 
I could accomplish now, the less there 
would be to do in the spring—leaving me 
extra time to enjoy our cabin in the 
woods. 

Getting a head start. Having six chil- 
dren demanded a generous-size cabin; so 
we decided on an overall size of 24 by 
24 feet. Using graph paper (14-inch 
squares), I made a drawing of the 
planned structure, section by section. 
Next, to play it safe (I admit to being a 
very amateur carpenter), I had a builder 
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friend look my drawings over to check 


that the framing was correct. Once I 
had his okay, the actual job started. 

I built the cabin sections in my garage, 
using a power saw for all cutting. The 
two-by-four walls were made a section at 
a time, skinned with asphalt sheathing, 
and stacked neatly. The wall-section 
prefabbing, started in January, was com- 
pleted in early April. 

Next, I cut the rafters. To determine 
the bird’s-mouth and ridge cuts, I staked 
out a full-scale template of the gable end 
using two-bys, wood stakes, and mason’s 
line. To get ahead as much as possible 
by prefabbing, I eliminated the ridge 
board. Instead, I fastened each pair of 
rafters with plywood gussets (both sides 
of the ridge joint). On the job later, two- 
by-four trusses were spiked to the rafters 
and tied into the balcony wall to provide 
bracing. 

Before disassembling the template, I 
also cut and marked the studs for both 
gable (end) walls. 

Around the time the snow melted, all 
prefabbing was finished. Having previ- 

Continued 


THIS PANEL 
NOT NAILED 
TO BOX 


Phantom drawing of cabin (at top) gives layout; 
rendering, opposite page, suggests possible land- 
scaping. See blueprint for construction details. 


Removable forms speed up concrete work. Reinforc- 
ing rods are pushed into damp footing; then portable 
form is positioned and braced for casting the piers. 
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Wall section is held square, remains rigid when four-by-eight asphalt sheathing is fastened. 


ously selected the spot where the house 
was to stand, I rented a chain saw and 
spent a day carving out a 50-square-foot 
plot in my bit of wilderness. 

Building on piers. Since the site is lo- 
cated in a damp area, the cabin was 
built above grade, resting on 12 piers. 
An easy way to pour them is to build 
three or four forms with one side remov- 
able (see sketch). Although piers are 
sometimes built low, an elevation that 
will put the sills 18 to 24 inches above 
grade is more desirable. This gives great- 
er ventilation and easier access to the 
crawl space for cleanup. 

The following weekend, the beams, 
floor joists, and flooring went into place. 
With my brother helping, it was done in 
one day. (Note: Lacking electricity, 
heavy timbers can be cut quickly with 
either a two-man bow saw or a rented gas- 
operated chain saw. ) 

The day of the big move, I rented a 
16-foot van and (again with my brother’s 
help) hauled the prefabbed parts out to 
the country. Each section was set and 
held in place with temporary bracing 
until framing was completed. When they 
were all in place, we tied them together 
with long lengths of two-by-four top 
plates and the ceiling joists. 

Once the roof, windows, and doors were 
in, the entire family was able to stay on 
the job weekends. With my wife and 
children pitching in—on such chores as 
priming and sealing and siding—the con- 
struction went fast. 
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Finally, plumbing and electricity were 
installed. Lacking the technical skills 
(and confidence) for these chores, I 
jobbed both out to professionals. For 
heat, we chose one of the prefab fire- 
places that go together easily and can be 
quickly installed by a do-it-yourselfer. 

Cutting costs. We found several ways 
to keep costs down. Instead of buying a 
picture window, for example, I installed 
sheet glass myself in the framed opening. 
And the small windows are secondhand 
ones I bought from a local contractor 
who had them left over from a renova- 
tion job. Finally, rather than haul lum- 
ber out from the city, I got most of the 
heavy timbers from a nearby farmer who 
runs a sawmill. By using his undressed 
lumber, I saved quite a few dollars. 

Probably the best investment of all 
was the money I spent for a reference 
book on housebuilding: How to Build 
Your Cabin or Modern Vacation Home, 
by Harry Walton ($1.95, Popular Science 
Publishing Co., 355 Lexington Ave, NYC 
10017). It was always kept within reach 
to help me solve framing problems, select 
wood, nails, etc., and determine building 
standards. 

When my project was completed, it 
left me a good chunk of the summer to 
enjoy the product of my labors. Actually 
working toward my goal during the winter 
was more satisfying than just dreaming 
about it. I’m still congratulating myself 
for having started building the previous 
January. 


OS et an { 


Walls up, construction begins of second floor and roof. Note beam and post supporting balcony. 
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Mineral roll roofing is applied over 15-pound felt 
and roof mastic. First course goes down along the 
lower edge, and each succeeding course overlaps the 
one below it by 18 inches—one half the sheet. 


i C 
Pine barn siding, purchased from a local sawmill, 
went up quickly, was inexpensive. The summer 
cabin, which was finished off with two coats of ex- 
terior varnish, took four weekends to complete. 
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THIS 8-BOOK SKILL LIBRARY IS 


(Regular Price $14.70) | 


OURS FREE 


WHEN YOU JOIN THE 
POPULAR SCIENCE BOOK CLUB 


These 8 fact-packed manuals will help you do 
every job around home as easily as a pro! 


Big 614 x 914 format hard-gloss paper covers 1540 pages 1724 d| 
how-to pictures fully indexed thousands of tips, techniques, shortcuts 


per Fa HOW TO DO YOUR OWN WOOD FINISHING by Jackson Hand 
nP? ~“ E Put professional finish on new wood, refurbish antiques, restore marred 
ó gui o surfaces. How to use wood fillers, bleaches. How to apply shellac, 
4oME apin” varnish, lacquer, enamel, do novelty finishes including French polishes 
L a!f and glazes. Special tips on outdoor furniture, musical instruments, 
at iN Sine metal surfaces. 
y 


HOME AND WORKSHOP GUIDE TO SHARPENING by Harry Walton 
A keen edge on tools makes all jobs quicker, easier, better, How to 
sharpen every tool and utensil in workshop, yard, kitchen: hand and 
power saws, chisels, planes, power tool accessories, drill bits, kitchen 
knives, scissors, axes, shovels. How to use honing, hollow grinding and 
sharpening tools of all kinds. 


HOME GUIDE TO PLUMBING, HEATING AND AIR CONDITIONING 
by George Daniels 

How to do your own maintenance, repairs, installations. Principles, 
tools, techniques. Step-by-step instructions, Plumbing: fixtures, drain- 
age plumbing, water supply system, outdoor pools, septic tanks. Heating: 
gravity hot air, forced warm air, zone heating, electric, gas and oil 
heating, fireplaces. Air conditioning: systems, room units. 


HOW TO BE YOUR OWN HOME ELECTRICIAN by George Daniels 


Make simple repairs, even re-wire your house. Covers tools, codes, types 
of wire, house wiring, service wiring, outlets, plugs, switches, fixtures, 
doorbells, fuses, electric motors and more. Also, basic electrical theory, 
safety information, National Electrical Code requirements. 


HOW TO USE HAND AND POWER TOOLS by George Daniels 


Learn to get more out of your tools. How to choose, use, take care of 
all tools. Hand tools: screwdriver, hammer, saw, chisel, plane, more. 
Power tools: sabre saw, drill, router, sander, drill press, lathe, more. 
How to set up a power shop, safety practices, money-saving ideas, 
shortcuts. 


HOW TO BUILD YOUR OWN FURNITURE by R. J. DeCristoforo 

Use the DeCristoforo Component System and just three basic elements 
—slabs, rails and legs—and build tables, chairs, cabinets, desks, more. 
Complete information on construction, tools, wood, hardware, fasten- 
ers, fixtures. How to adapt standard components in new ways. 


HOW TO WORK WITH CONCRETE AND MASONRY by Darrell Huff 
Want to put in a concrete floor, driveway, foundation? Build walks, 
pools, barbecues, patios, fireplaces? Step-by-step instructions for build- 
ing forms. How to use transit-mix concrete, mix your own. How to pour, 
reinforce, cure, trowel, texture, color concrete, How to lay bricks, block, 
stone, flagstones, top and waterproof a wall. 


HOW TO DO YOUR OWN PAINTING AND WALLPAPERING 

by Jackson Hand 

Paint, finish floors, hang wallpaper with the ease of a pro, How to 
paint: prepare surface, paint interior, exterior, doors, windows, trim, 
finish floors. How to wallpaper: prepare surface, cut, match, paste, cope 
with corners. How to choose equipment: brushes, applicators, sanders, 
primers, paints, wallpaper. Also, how to use color. 


POPULAR SCIENCE BOOK CLUB 44 Hillside Avenue, Manhasset, New York 11030 


164 | POPULAR SCIENCE 


And here’s YOUR FIRST CLUB SELECTION... 


The HOW and WHY of MECHANICAL MOVEMENTS HOw 


By Harry Walton 


Did you know that just six simple 


mechanical principles are the basis of every 


machine ever invented? (can you name them?*) 


And, did you know that... 


A rolling log and a jet engine work on the same principle? 
The human forearm is a lever, so is a truck scale? 

The first slot machine was invented in about 150 B.C.? 
In many applications, plastic gears outlast steel? 

Without friction, nothing could move at all, but if we 
couldn’t control friction, all machines (and our civilization) 
wouldn't last a week? 


Harry Walton’s unusual book takes you on a tour of the fantastic 
world of mechanical movements. It traces the development of 
machines from Stone Age mechanics to tomorrow’s miracles — 
through every important mechanical development. You even meet 
the great inventors and see how their inventions were inspired by 
the social and economic conditions of the day. You get the whole 
history of machines, but the emphasis is on the machines of today 
and tomorrow. 

Yes, whether it’s your car's transmission, sabre saw or turbo jet 
engine, this book tells (and shows!) exactly how it works. And, is 
up-to-the-minute on new developments like the personal rocket 
belt, the science of fluidics, inertial guidance systems, the remark- 
able Wankel engine that may some day power your car. 

You learn all about power itself — how man’s climb from the 
primitive has depended upon its development — from man’s own 
muscles to animal power to the harnessing of natural forces like 
wind and water to the conversion of heat into power. 

You learn how the terms horsepower, watts, thrust, torque 
originated and exactly what they mean. 

And, a brilliant series of drawings by Ray Pioch, carefully inte- 
grated with Harry Walton's easy-to-understand text, make every 
principle and development absolutely clear. 

This superb, giant-sized (8 x 10) book, that regularly sells for 
$7.95 in bookstores, is yours for just $4.10, as your first PSBC 
selection. That’s a huge 48% saving! 

So, enroll in the Popular Science Book Club now! Just mail the 
attached card and we'll send you the complete 8-BOOK SKILL 
LIBRARY free and THE HOW AND WHY OF MECHANICAL 
MOVEMENTS ($22.65 worth of books in all) for only $4.10, plus 
a few cents for postage and handling. 


Your PSBC Price $4.10 
YOU SAVE 48% 


A toroidal friction drive, 
Hard metal surfaces 
work in low-viscosity oil. 
Full explanation in book, 


Typical sabre saw mech- 
anism, Up-and-down mo- 
tion is imparted by 
cylindrical cam. 


Half gear (center) leaves 
one of miter gears sta- 
tionary during each half 
revolution, Can you think 
of uses for this arrange- 
ment? 


*THE SIX BASIC MECHANICAL 
PRINCIPLES ARE: 

MOINS ‘9 Spam ‘g sued pəurpur $ 

apxe-pue-jaoym ‘g Amd *% 13A 'T 


CHECK THESE UNIQUE ADVANTAGES OF PSBC MEMBERSHIP: 


You choose from the broadest range of titles on 
practical and technical subjects! The finest books on 
science, mathematics, cars, home workshop, me- 
chanics, history of science, how things work, engi- 
neering, electronics, astronomy, home improvements 
—books as varied as Popular Science magazine itself! 


You save up to 50% and more on every Club 
selection! PSBC books are priced way below book- 
store prices for identical editions. 


You buy as many or as few books as you please! 
Each month you receive a Club bulletin fully describ- 
ing the current selection, which you may accept or 
reject. To retain full membership privileges, you need 
purchase only one more Club selection (after your 
first selection) for the entire year. 


Free 10-day trial examination for every book you 
choose! If, after you receive a book, you wish to re- 
turn it for any reason, you may do so at absolutely 
no obligation. 


MAIL ATTACHED CARD TODAY! 
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MAKE IT NOW | FOR SPRING 


Screened Porch? 


Original back porch, built with house, con- 
sisted of roof, posts, and concrete slab 
with 4” pitch. Access to house is through 
sliding doors to the living rooms. 


' 
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Last winter’s shop production is laid out, 
ready to be installed for summer relaxing. 
Framing members, which are already in- 
stalled, were also turned out months ahead. 
With all the screens in place, only job re- 
maining is fitting and hanging of the screen 
door. Installation of framing and screens 
was accomplished on two Saturdays. 


You can shop-build 
the frames now 


Put your shop to work this winter and 
you'll have framing and screens ready 
to install on the first warm weekend 


By RICHARD SICKLER 


W... we built our house several years ago, the 
architect suggested that we could get more house 
initially if we left several nonessential areas un- 
finished. Wisely, he counseled us to spend the 
dollars saved this way on extras that would cost 
considerably more if added later. Taking his ad- 
vice, and being a do-it-yourselfer, I put those 
extra dollars into an outdoor porch built with no 
frills—a slab with an integrally built roof. 

My wife and I both enjoy outdoor living and 
it was obvious the first summer that screening 
in that porch was a must. Since building screens 
is basically a shop job, I figured it made good 
sense to construct them during the winter months. 
That way, I’d enjoy the benefits—instead of the 
labor—of them by the time warm weather arrived. 
Tm happy to say that after building them in the 
warm confines of my shop last winter, and relax- 
ing on the porch all summer, I’m convinced my 
decision was a sound one. 

Start on scaled graph paper. You'll save time— 
and most likely dollars—by doing a sketch of 
your existing porch to a precise scale. Your 
sketch should show exact horizontal measure- 
ments between supporting posts and the height 
from the slab to the beams that the screens will 
butt against. Since concrete slabs are normally 
pitched away from the house, take vertical mea- 
surements for both ends of each section. The 
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Screens let you make use of the porch area during his for daily outdoor dining (photo below) and as an 
warm months when insects are active. Author uses outdoor living room when entertaining friends. 


APES SS SS 


Short lengths of sliding-door track fastened to both 
ends of lower frame permit drainage. 
screening tacked beneath lengths bar insects. 


Screen-holding guides were attached to framing be- 
fore framing was installed. Guide is fully visible on 
upper rail, lying upside down near lower rail. 


1'x12" TRIM 


44" POST 


SPRING 
WINDOW 
BOLTS 
f X 


ALUMINUM CHANNEL 


PROVIDES DRAINAGE 


MORNSE- 

AND-TENON 
JOINTS 

É ‘ 


screen frames when built should then fit 
exactly at the time of installation. 

Shop-built screens. Standard stock for 
screens is available at lumberyards in 
5/4” clear pine, which is actually about 
114" thick, usually 254” wide. I trimmed 
this stock to the widths indicated in the 
sketch (below, left), making both stiles 
and rails the same width, except where 
two frames butt without an intervening 
post. To minimize this, I made the but- 
ting stiles 44” narrower. 

Start by cutting all stiles and rails to 
length. Mark for identification by keying 
each part to your scaled drawing. (This 
will save time during assembly and in- 
stallation.) After cutting to length, rab- 
bet all pieces to receive the aluminum 
mesh. The rabbets can be cut to suit 
standard screen molding from a lumber- 
yard or plowed to fit homemade mold- 
ings cut from shop scrap (my choice). 

Though any one of a number of corner 
joints can be used to assemble the screens 
(even a simple butt joint and two dow- 
els), I decided to use a mortise and tenon 
for maximum strength and long life. 
Using the jig shown, I quickly shaped all 
members, completing one operation on all 
pieces first, before starting the second. 

Assemble the frames, using waterproof 
glue and three steel pins (dowels serve 
just as well) through the mortise and 
tenon. Next, fasten the screening as 
shown in the photo. 

When screening, raise the top and bot- 
tom and clamp the center, as in a photo. 
Then start stapling the mesh at the top 
rail. Allowing the roll to hang over the 
bottom rail, pull the screen taut and 
staple the bottom rail, left stile, and right 
stile, in that order. Finally, remove the 
clamps and, with the screens on a flat 
surface, trim the mesh and tack the screen 
molding in place. For a professional- 
looking job, use mitered corners on the 
screen moldings. 

The screen door is a repeat of the 
same steps with one exception: For 
strength, a horizontal member is added 
to the frame at about the height of the 
screen-door latch. 

The framework. The two-by-four fram- 
ing members can be cut to length next. 
To provide drainage and bugproofing, fit 
the bottom rails with sliding-door hard- 
ware and scrap strips of screening. 
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Screen door has horizontal rail at about door-latch 
height to insure strength. To install mesh free of 
wrinkles, frame is raised at both ends with 14” 


Painting completes the winter por- 
tion of the job. In the shop, you can 
prime and undercoat all the parts. The 
final exterior enamel, though, should be 
applied when all of the units are in 
place, with the nails set and the holes 
filled and sanded. 

Putting it all up. Provided you have 
worked from an accurate drawing (and 
followed it carefully in your shop), in- 
stallation consists primarily of fitting 
(planing) the units to the framing. On 


Jig simplifies joint making 


Open mortise-and-tenon joints give you a solid frame that 
stays square. Mortises are cut in the stiles, tenons in the 
rails (photo at top, right). To insure years of service, all joints 
were assembled with waterproof glue and three steel pins. 
Frames are 5/4” stock with tenons centered and about 
5/16” wide. Both mortise and tenon can be cut quickly 
using jig in lower photo. Sketch shows how to build it. Do all 


tenons with the jig at one time, then the mortises. 


>in" 
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blocks and depressed in center with clamps as 
above. When screen is stapled and trimmed, and 
clamps released, resulting stretch pulls it taut. 


my house, the screens simply slide up 
between the carriage-house trim on the 
outside and the builder-installed trim on 
the inside. Two storm-window bolts fast- 
ened to each screen section at the bottom 
hold the units securely in place. 

Once the screens are in, you’ll be glad 
you started the job in January (allowing 
yourself a leisurely work pace) so you can 
sit at ease enjoying that bug-free environ- 
ment when the thermometer creeps to the 
nineties. I know I was. Ge) 


Here are the colors you can get — 
and how you get them 


Tiles can be cast in many combinations of matrix 
and aggregate. Samples at left are: 1) cobalt blue 
and black marble; 2) yellow oxide, white quartz, 
and black traprock; 3) brown and black oxide mixed 
with white marble; 4) brown oxide, beige marble; 
5) cobalt blue, white quartz; 6) green oxide plus 
pea gravel; 7) cobalt blue, black traprock; 8) brown 
and green marble, no coloring added; 9) brown oxide, 
concrete sand; 10) red oxide and concrete sand; 
11) green oxide, black traprock; 12) red oxide with 
black marble. Text gives proportions. 


A quick look at how you cast the 


Small mixer saves arms making tiles. Inexpensive 
five-gallon-pail mixer proved ideal for the job. 
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Want a Patio? 


You can cast the tiles indoors 


Sock-it-to-’em rustic terrazzo has 
the Mediterranean motif that’s 
now in solid as a floor pattern 


By RICHARD DAY 


I you're willing to devote a few hours on 
a couple of Saturdays, you can build the 
elements of an eye-catching patio indoors 
—in the comfort of your shop—this winter. 
Using palletized construction, you can 
cast as many tiles as you wish in a single 
session, and by spring you’ll have enough 
units completed to lay the patio. 

Called rustic terrazzo because it’s un- 
polished, you’ll wind up with the “now” 
look in outdoor paving. Though you make 
the tiles yourself, they’ll have the same 
beauty and long-wearing qualities found 
in the more expensive tiles marketed 
commercially. 

The colorful aggregate is mixed in as 
in regular terrazzo, but the surface, instead 


tiles for your terrace patio 


Top course is poured first and vibrated until “soup” 
flows from form. Form is simply clamped to table. 


of being ground smooth, is brushed to ex- 
pose the aggregate. The resulting surface 
looks like regular terrazzo minus the pol- 
ished look. And though the finished job 
has an expensive look, happily it is not. 
Since the tile’s beauty is only skin deep, 
actual cost per tile runs slightly less than 
90 cents. 

Building the form. Since it can be 
stripped immediately after casting a tile 
(see photos) , one form is all you will need. 
The form, of course, governs the shape 
of the tiles. Though the tiles shown are 
designed in the currently popular Medi- 
terranean motif, you can create variations 
to suit your taste and house. 

Both halves of the form are identical. 
Nails, with heads nipped off, serve as pins 
to hold the one-by-twos securely, locking 
them to the form. Right-angle curtain-rod 
screws just beyond the ends of each one- 
by-two are turned to hold them in or 
release them. To speed form assembly, 
make match marks on the form parts. And 
to prevent splintered edges (and prolong 
form life), apply nondetergent motor oil 
generously before each pour session. 

Continued 


Sand base is placed on still-damp top course, 
smoothed with float. Next, form is separated from tile. 


ILED:ON CLEA’ 
POSITION FORM 


i OVER 2'x2° 


How to make the setup to casting the tiles 


Using saber saw, 614-inch-radius semicircles are 
cut in two 30-inch lengths of two-by-eight to make 


A piece of plywood nailed across two 
sawhorses offers a comfortable table 
height. Cleated together, pallet and form 
are then clamped to the table with C 
clamps or large-capacity spring clamps. 

Casting the tiles. You get the color 
you want by simply mixing black, white, 
or any of a number of concrete color pig- 
ments with the white cement. About sev- 
en percent pigment (by weight of ce- 
ment) produces a satisfactory full color; 
a 114-percent ratio gives pleasing pastel 


form. Use corrugated fasteners to attach quarter- 
circles to ends of two-by-eight side form as in sketch. 


shades. In any event, don’t use more than 
10 percent pigment, and always weigh 
out both the pigment and cement for 
each batch. Make certain the pigment 
you buy is intended for use with con- 
crete; if your building-materials dealer 
doesn’t have the color you want, write to 
Frank D. Davis Co., 3285 E. 26 St., Los 
Angeles, Calif. 90023, for information on 
their line. Most local dealers carry Sak- 
rete in the basic hues. 

Aggregate. Conventional terrazzo con- 


Important steps in casting your terrazzo tiles 


Top course is dumped into form, 
spread to 3%-inch thickness with 
pointed trowel. Base course, which 
follows, should be gently placed. 


Slicing around edge of tile with 
kitchen knife minimizes edge tear, 
facilitates form removal. Keep 
tile on pallet to avoid breakage. 


After freeing form halves, tile is 
set aside to cure. Though this tile 
is only a few minutes old, note 
how the stiff mix retains shape. 


Make vibrator by casting lead weight in 11-inch 
pipe bored off-center for motor shaft. After tapping 
for setscrew and mounting as shown, bolt motor to 
table. Cover vibrator with pail when in operation. 


tains marble for easy grinding. But since 
you won’t be grinding your tiles, you can 
pick any weather-resistant aggregate. But 
use 34-inch, or smaller, stones. 

Casting the tiles. Each tile is cast by 
means of the two-course method. As 
you’re casting upside down, the top 
course (containing the aggregate) is 
placed in the form first. To mix it, com- 
bine one part colored cement, one part 
aggregate, and about one-half part water 
by volume. A mason’s pan and hoe can 


To flop a tile, sandwich it between 
two pallets. Lay it face up on the 
worktable to expose aggregate ful 
surface for step that follows. 


chips. 


Vigorous strokes with wire brush 
remove mortar traces from color- 
Plan your pour so 
brushing is done within eight hours. 


Materials for one tile, batched out in two-quart 
piles: Base course—four quarts cement (fore- 
ground, left), 12 of sand. Terrazzo (right)—two of 
white cement, two of chips. Cartons hold water. 


be used for the mixing, but a small mixer 
—such as the $40 rig offered by Mont- 
gomery Ward—spares your back. Its lim- 
ited capacity, though, lets you mix only 
half the base course at once, as batched 
out in the photo above. 

After dumping the batch in the form, 
trowel it to a uniform thickness. After 
that, I used a homemade vibrator, which 
was bolted to the worktable. Allowed to 
run for 30 seconds, it “melted” the mix 
into place. If you decide against the 

Continued 


If tiles are left to cure too long 
(more than 10 hours), exposure 
can still be accomplished with 
tungsten-carbide disk in drill. 


© 


After grading and leveling patio area for a flat sur- 
face, tiles are laid in approximate location. Taut 
string and spacer blocks assure straight rows. 


To cut the edge tiles, chisel a line where you want 
the break to come, place the tile over a steel rod, 
snap with foot pressure. Wood protects points. 


An easy way to fill joints between tiles is by dump- 
ing and raking in stones or sand. Wide two-inch 
joints minimize any irregularities in tile edges. 


by 


How you'll lay the tiles 
to make the patio 


vibrator, the same effect can be achieved 
by rapping the table surface with a ham- 
mer about 20 times. 

Next, you can mix and pour the sand- 
base course. Place one part gray cement 
and three parts sand (bank run) in the 
mixer. Mix dry, then add the required 
water—just enough so that the mix will 
stand without drooping into a mushy 
pile. After placing the mix, vibrate for 
another 30 seconds, smoothing the sur- 
face with a float. If the mix was properly 
stiff, the form can be removed within 
minutes and, with the tile resting on its 
pallet, placed where it can cure undis- 
turbed. The first day, let each tile cure 
on its pallet; don’t stack freshly brushed 
units. But each succeeding day’s batch 
can be stacked on the previous one, up 
to a height of six tiles. A large poly- 
ethylene sheet serves as a curing blanket. 

Exposing the aggregate. As each tile 
surface sets up to a dried-mud hardness 
(about 8-10 hours), flip it and rub the 
top surface with a wire brush to expose 
the colorful stones. 

After damp-curing at least six days, 
tiles should be etched with a 1:10 solu- 
tion of muriatic acid and water. Used to 
clean mortar stains from the chips, it is 
simply brushed on and quickly rinsed off 
with clean water. A word of caution: 
Wear a long-sleeved shirt, rubber gloves, 
and safety goggles—and avoid splashing. 

A coat of clear concrete sealer applied 
to the tiles brings out chip color and will 
protect the tiles from stain. Thoroglaze 
H by Standard Drywall Products, Inc., 
and Preco EA Sealer give a glossy finish; 
or, if you wish, you can get a nonglossy 
coating such as regular Thoroglaze, Horn- 
traz by Dewey and Almy Chemical Div., 
or Terra-Seal by Hilliard Chemical Co. 

Estimating your needs. If you use the 
design and dimensions shown, divide your 
square footage by three (each tile cov- 
ers about three sq. ft.) to get the num- 
ber of tiles needed. Partial tiles for 
edges can be estimated and cast now—or 
made next spring, after all full tiles 
are laid. A method of cutting whole 
tiles is shown at left, but casting parts 
is surer. Bad breaks are wasteful. To 


mi 
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For You Who Know Good Tools... 
And Won't Buy Any Other Kind 


If you're one of those discriminating hand tool 
users who know and demand only the best, 
chances are you're already a Channellock 
customer. You know the beauty of full- 
polished, drop-forged steel, the smooth work- 
ing precision-made working parts, the fine, 
hand honed cutting edges that distinguish hand 


tools by Channellock. What you may not know 
is the wide choice of Channellock quality tools 
available to you. You can treat yourself to 
an arm-chair visit with the entire Channellock 
family in our color catalog. Let us send you a 
copy, no charge. 


TOOLS BY 


CHAN WEL LOCK | 


MEADVILLE, PA. 
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Casting Patio Tiles Indoors 
Continued from page 176 
cast, just insert a board in the form 
where you want the straight edge. 

To estimate materials you’ll need by 
weight, multiply following per-tile 
weights by number of tiles wanted. For 
the terrazzo course: white cement—4.5 
pounds; marble chips—5.5 pounds; color 
pigment—4.8 ounces at seven percent or 
one ounce at 114 percent. For the base 
course: gray cement—nine pounds; con- 
crete sand—36 pounds (or 45 pounds of 
prepared sand-mix such as Sakrete). 
Cured, each tile weighs about 50 pounds 
—the maximum you’d want to heft. 

Color proportions. To reproduce any 
numbered tile on the opening pages, fol- 
low the corresponding formula below: 

1) %% cobalt blue with 34” black mar- 
ble; 2) 7% yellow oxide with 14”-3%” 
white quartz and black traprock; 3) 314% 
brown oxide and 314% black oxide with 
3%” white marble; 4) 7% brown oxide 
with 14” beige marble; 5) 7% cobalt blue 
with 14”-34"” white quartz; 6) 114% 
green oxide with 34” pea gravel; 7) 114% 
cobalt blue with 144” black traprock; 8) 
34" brown marble and 14"-34" green mar- 
ble; 9) 114% brown oxide; 10) 14% red 
oxide; 11) 7% green oxide with 14"-3%” 
black traprock; 12) 7% red oxide with 
¥%"-34” black marble. 

Placing the tiles. Soil beneath the tiles 
must be well drained, level, and firm. If 
it’s sandy and dry, just grade it away 
-from the house 14 inch per foot and lay 
your tiles directly on the ground. With 
heavier soils, it pays to use a one-inch 
sand fill, since the fill is easier to smooth 
and grade than dirt. Dampen the sand 
and tamp it down before setting tiles. 
Problem areas should be dug out and 
filled with four to six inches of gravel 
or crushed stone for good drainage and 
freedom from excessive frost heave. Clay 
soils that drain poorly need a drain tile 
below frost line, sloping 1% inch per foot. 

The tiles can be butted tight or spaced 
apart. I elected to go with two-inch 
joints; when filled with dark gravel, a 
handsome contrast resulted. To contain 
the patio tiles, a two-by-two-inch redwood 
perimeter (flush with the top surface) 
was staked around it. But if your patio 
is dug in, the surrounding lawn will serve 
as the retainer. 
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THE STRENGTH OF 


Life/Guard 


f 
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Life/Guard Construction makes fibreglass boats 
safer, stronger and quieter than ever before. It's 
an entirely new way of building boats. 

Most modern hulls consist of layers of fibreglass 
bonded together. Flotation is provided by blocks 
of plastic foam and by an air chamber in the bottom. 
Some types of foam can become waterlogged and 
ineffective. And because most buoyancy is in the 
bottom, a boat filled with water tends to capsize. 


If the hull is punctured, water 
fills the ‘‘bilge tunnels,” sup- 
plying the boat with its own bal- 
last to keep it upright... while 
Life/Guard Construction keeps 
it from sinking. 


Here's how Life/Guard Construction is different: 
a new kind of foaming plastic becomes an integral 
part of the boat. It soaks up sound and vibration 
but can’t soak up water. 

It’s safer because the foaming plastic can't become 
waterlogged. The boat is constructed with most 
flotation high in the hull and under the deck. This 
fact, combined with the "bilge tunnel” makes it 
virtually impossible for a boat filled with water to 
“belly up’’—it remains right side up. 

It’s stronger because the Life/Guard hull 

is an integrated unit of 
layers of fibreglass, foam 
which adds structural 
strength, and additional 
layers of fibreglass. 

It’s quieter because the 
foam deadens water and 
engine noise instead of 
transmitting and amplifying. LN 


You can actually hear and feel the difference. And 
the quieter, softer ride tells you the new safety is 
there. Some day, other boats will be built this better 
way. Today it’s available only in Larson and Glasspar 
Boats. 

Life/Guard Construction is another innovation from 
a company with a 54-year tradition of innovation— 
the world’s largest builder of fibreglass runabouts. 


LARSON INDUSTRIES, INC. 
2325 Endicott Street, St. Paul, Minnesota 55114 


*Patent Applied for 


OF BLUE WATER 
SAFETY! 


Glasspar has an exciting new approach to boat 
building . . . Life/Guard Construction.* So unique it's 
patented. So good it cuts hull and water noise 50%. 
So safe it practically eliminates the dangers of cap- 
sizing due to hull punctures or swamping. 
Glasspar '69 is the peace-of-mind boat with the 
style and performance leadership you have come 


Glasspar 18’ Cutlas 


STRENGTH 


to expect from the masters of blue-water design. 
So, why not stop in soon and talk over your boating 
future with your Glasspar dealer. 


° pp (— ~ 

y J C) 
BLUEWATER BOATS = 

A Division of Larson Industries, Inc. + Plants in Little Falls, Minn./Nashville, Tenn, 


*Trademark of Larson Industries, Inc. 


What’s 
New 

ie 
Tools 


Three special-purpose tools 
designed for home, shop, and 
automotive use will be a wel- 
come addition to any toolbox. 
From left to right: triple-tap 
threading tool, magnetic brad 
driver, and a four-in-one mag- 
netic-tip screwdriver that the 
maker labels the handyman’s 
ace in the hole. About $2 
each. Yorkville Metal Prod., 
627 Greenwich, NYC 10014. 


Strength and compactness of a socket or 
box-end wrench are combined with the ver- 
satility of a single adjustable wrench in the 
Adjust-A-Box. With a flick of the finger, the 
tool changes to the size you need, without 
changing wrenches, It’s sold in 8”, 10”, and 
12” sizes at $4, $6, and $8 respectively. 
Hunter Tools, Huntingdon Valley, Pa. 19006. 


Flashlight-battery charger is the world’s only 
self-regulating automatic home unit, claims 
its maker, Dynamic Instrument Corp., Plain- 
view, N. Y. In addition to a high-impact 
polystyrene case, the charger has a built-in 
battery tester and light, a power pilot light, 
and a self-regulating automatic recharging 
chamber. Designed for popular size dry-cell 
batteries, the charger sells for $8.95. 
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Teflon-coated hand tools are now being in- 
troduced nationally by the Millers Falls Co. 
First ones are a bench plane (above) and-a 
block plane. Faster, smoother-cutting, non- 
sticking action, greater rust resistance, and 
less friction are claimed for both planes be- 
cause of the coating on the shoe. The bench 
plane, a one-piece, solid, tool-steel cutter, 
sells for $10.99. The block plane is $5.99. 
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Iam printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don’t misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
zady to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


I Have All The Money | Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don’t misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


1 Fd like to give this to 


my fellow men... 
while I am still able to help! 


I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor, Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my wi 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you ‘isfied with a hum- 
drum life of service to another master, 
turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a “leg up” to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


T have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that it is needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows.” It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “one 
man” business that can be operated with- 
out outside help. It is a.business that is 
good summer and wint t is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

‘This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are “on your own.” It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 


sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw dri and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, I'll 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don’t think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-AS 
CHICAGO, ILLINOIS 60626 
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What’s New 
in Tools Continued 


A new all-purpose knife has 
been introduced by Stanley. 
The Slimknife is rugged 
enough for man-size cutting, 
yet light enough for feminine 
use. It can slice balsa wood 
for a model plane, cut out a 
paper pattern, sharpen a pen- 
cil, scrape insulation from an 
electrical wire, and do many 
other cutting jobs. Five differ- 
ent blades come with the 
knife. All store inside the 
handle (inset). The Slim- 
knife sells for $1.79. 


Compact is the word for the 1⁄4”-drive Spin- 
Kit (left) marketed by S-K Wayne. Un- 
screw the cap on the plastic handle and out 
pop five standard six-point sockets. Ideal for 
electronic and appliance repair because of its 
size, set No. 40999 sells for $2.98. 


Professional two-speed polisher/buffer from 
Wen Products is claimed to eliminate burn- 
ing and swirl marks. Model 1040 (9”) incor- 
porates a 14”-throw orbital motion with free- 
wheeling motion to banish swirls; if too much 
pressure is applied, the freewheeling rotary 
action slows down automatically. Price of 
the polisher/buffer is $59.95. 


Latest variable-speed 34” drill from Shop- 
mate is designed to deliver full torque at any 
speed. You set the switch with your trigger ` 
finger and the switch takes over. If the load 
changes, feedback control adjusts the power 
to maintain the desired speed. The 14-hp. 
full-control motor gives 0-600 r.p.m. under 
full load. Price: $34.50. 


Two new taper reamers that will deburr, 
align, enlarge, and start taps have been in- 
troduced by K-D Mfg. Co., Lancaster, Pa. 
Reamer No. 2043 (far left) will ream holes 
from 14" to 14", features a sure-grip plastic 
handle. No. 2044 (near left) is a 7/16” to 1” 
reamer with removable handle for easy 
storage. Both are of tempered steel. 
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Experience is still your best teacher. 
Here's how you get it with NRI 
“hands-on ” training. The most valuable tool 


for professionals in Electronics is practical ex- 
perience. In Electronics, you work with your 
hands as well as your head, and that’s the way 
you train at home with NRI. The theory you 
read in “bite-size” texts is brought to life by your 
own hands as you build equipment with profes- 
sional components, introduce defects into circuits, 
gain experience that otherwise would take 
months or years on the job. 


Make $5 to $7 an hour in your spare 


time starting soon after you enroll 

With the kind of practical training NRI gives 
you, you can start soon after you enroll to earn 
$5 to $7 an hour in spare-time servicing Tele- 
vision, stereo and other home Electronic equip- 
ment for friends and neighbors. NRI shows you 
how. and the training equipment you build and 
kee} gbecomes useful in your work. NRI equip- 
ment is designed and engineered from chassis up 
for education through “hands-on” experience — 
not for entertainment. The fact that things you 
build are usually usable, quality products like a 
Color TV or Communications receiver is a bonus 
for you. 


Help close the “Technician Gap” in 
America’s fastest growing industry 


The NRI color catalog, sent to you free and with- 
out obligation, tells you how you can qualify 
quickly, to be a part of the fast growing Electronic 
Age; abut the great demand for engineering jobs 
in business, industry, broadcasting, government, 
now open to men without college degrees. It will 
open your eyes to the great number of success 


NRI home training gives you up to 2 years“ on-the-job” 
experience in Color TV, Communications or Electronics 


Send for 
FREE 
NRI color 


JOB AND BUSINES: ; 

OPPORTUNITIES IN f 

æf Ë ELECTRONICS H 
i} COMMUNICATIONS 
RADIO-TELEVISION 


CATALOG 


No salesman will call Mail postage-free card 


opportunities available right now, waiting for 
qualified men to fill them. It tells you how you 
can cash in on the boom in Color Television 
Servicing, starting your own spare-time or full- 
time business. 


Build and experiment with your own 


Color Television set as you train 


If you take NRI Color TV Servicing training, you 
actually build and “service” your own Color TV 
set for your family to enjoy for years to come. 
Decide now to move ahead in Television/Radio 
Servicing, Broadcasting/Communications or 
Industrial/Military Electronics. Mail postage- 
free card for 80 page color catalog. NO SALES- 
MAN WILL CALL. NRI does not employ sales- 
men. If card is missing write NATIONAL 
RADIO INSTITUTE, Washington, D.C. 20016. 


APPROVED UNDER GI BILL 


If you served since January 31, 1955, or are in 
service, check GI line on card. 


With a smirk, 
| believe you know Harry 
Brook of the Better Business Bureau.” 


Wilson, 


Cooper said: “Mr. 


High-Test Headache 


44 J t least you’re punctual about open- 
ing up, Mr. Wilson!” The pre- 
cise, high-pitched voice knifed through 
the early-morning quiet. “I trust that 
your assistant will be here soon, too.” 

Gus Wilson spun around to greet the 
slight, pinch-faced man who had silently 
walked up behind him as he unlocked the 
Model Garage’s office door. 

“Good morning, Mr. . . er ” Gus 
stammered. “You startled me. We don’t 
see many pedestrians around here—espe- 
cially at seven a.m.” 
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“The name is Cooper, sir, and it is 
hardly a good morning. I am a pedes- 
trian, as you put it, solely because of 
your high-handed business tactics.” 
Glowering, Cooper swept past Gus into 
the office, and began to stamp the snow 
off his shoes. “Now, about your assis- 
tant here...” 

“You mean Stan Hicks,” Gus said 
with a puzzled look. “Hes back in the 
shop.” 

“Call him, please,” Cooper squeaked, 
attempting a commanding tone of voice. 


Would the Model Garage fill 

a tank with regular and charge 
for premium? Fantastic! But 
the man claimed he had proof 


By MARTIN BUNN 
ILLUSTRATION BY RAY QUIGLEY 


' “We can’t talk about this without him.” 

As Stan appeared, Cooper shoved a 
small slip of paper at Gus. 

“Here is a credit-card receipt, dated 
yesterday,” Cooper began, “for 16.6 gal- 
lons of premium gasoline.” 

Stan nodded. “Yep, you have a 1966 
Buick sedan. I filled the tank just before 
last night’s closing.” 

“Correct,” said Cooper, “but you filled 
it with regular gas, not premium.” 

“That’s impossible,” Stan protested. “I 
distinctly remember that you asked for 


premium and you pulled up to one of the 
premium pumps.” 

Cooper slapped a palm against the 
desk top. “Granted the pump was labeled 
premium, but what came out was regu- 
lar gasoline.” 

Gus’s face darkened as he fought to 
control his temper. “Are you accusing 
the Model Garage of fraud, Mr. Cooper?” 

“Call it what you will,” Cooper an- 
swered. “Almost as soon as I left here 
yesterday, I felt a distinct loss of power, 
and I began to hear a rattling noise com- 
ing from the engine. I know nothing of 
engines, but my business partner tells me 
those are the symptoms of too-low-octane 
gasoline. He said the rattle is pinging 
caused by...” 

“Not necessarily,” Stan interrupted. 
“There are other things—” 

“Tm not finished talking, young man,” 
Cooper shouted back. 

“Its my turn,” bellowed Gus. 
turned to Cooper. 

“A ping-like sound usually means that 
the air-fuel mixture is detonating—or ex- 
ploding—too early in the cylinders. A 
Buick V-8 is a high-compression engine, 
and feeding it low-octane fuel will cause 
detonation.” 

“Then you admit it,” Cooper said 
smugly. “You sold me regular gas in- 
stead of high-octane premium.” 

“No, sir!” said Gus. “If the gas you 
bought came out of the premium pump, 
then it’s premium gas. Something else 
must be causing the symptoms you’ve 
described. Where is your car?” 

“In my garage,” answered Cooper bel- 
ligerently, “where it will remain until you 
siphon out that low-octane and replace it 
with exactly 16.6 gallons of real premium 
gas. I won’t risk damaging the engine by 
driving any farther.” 

“Siphon it out!” Stan sputtered. “You 
must be joking.” 

“I never joke about mistakes in choos- 
ing honest people to do business with,” 
snapped Cooper. 

“You’ve said enough, Mr. Cooper,” 
Gus broke in. “If you will bring your 
car in, we'll be happy to locate what’s 
really wrong with it. As far as I’m con- 
cerned, though, the discussion about gaso- 
line cheating is closed.” 

Cooper reared up on his short frame 

Continued 


He 
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and glared at Gus. “Since you won’t give 
me satisfaction voluntarily, you force me 
into more severe action, Mr. Wilson.” 
The door slammed behind him. 


The gloom disappeared some by after- 
noon, and Stan sidestepped up to Gus and 
asked conspiratorially, “What happened 
with the squirrels last fall?” 

“Squirrels?” 

“Yep,” said Stan. “They left a lot of 
loose nuts around. First old man Cooper 
and now Ed Phelps.” 

“Is Ed mad at us, too?” asked Gus. 


small air horns driven by an electric 
compressor.” 

Gus leaned over to examine the horn, 
but straightened up when Stan inter- 
rupted: “Mr. Cooper’s back. And it looks 
like he’s brought reinforcements.” 

With a smirk on his face, and a broad 
sweep of his arm, Cooper said, “Mr. Wil- 
son, I believe you know Harry Brook of 
the Better Business Bureau.” 

“Hello, Gus,” said Brook in an apolo- 
getic tone. “Mr. Cooper was very insis- 
tent and since you are a member of the 
Bureau, I thought ... well...” 

“It’s okay, Harry,” Gus said. 


“I've got to hand it to you, Miss Stoll. You’ve got the 
fastest reflexes of any student I’ve ever had.” 


“Not us—the weather man,” Stan said. 
“Ed claims that the horn on his new Fiat 
124 sport coupe doesn’t like cloudy 
weather. And before you ask me for de- 
tails, he’s outside. You'll have to hear it 
to believe it.” 

Gus went out to the trim little car, and 
shook hands with its owner. 

“Pd like you to act as a sort of consul- 
tant,” Phelps explained. “The car is still 
under warranty and my dealer agrees to 
fix the trouble, but his mechanic can’t 
find anything wrong. Maybe you'll be 
able to make a diagnosis.” 

“A temperamental horn?” Gus asked. 

“I know it sounds crazy,” said Phelps, 
“but the horn works fine on sunny days. 
When it’s cloudy, forget it—the horn-cir- 
cuit fuse blows out a few seconds after I 
start the car. Replacements burn out as 
fast as I pop ’em in.” 

Phelps reached into the car and yanked 
the hood-release lever. “It’s not the usual 
electric-horn pair found on most cars. As 
you can see, the system contains two 
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7] “Let’s get this misunderstand- 
ing settled quickly.” He 
turned to Stan. “Drop the 
portable ignition analyzer into 
the truck and I’ll get over to 
Cooper’s house. Pll be back 
as fast as possible. You check 
out Ed’s horn system while 


Tm gone.” 
“Aren’t you forgetting some- 
thing, Mr. Wilson?” asked 


Cooper. “A siphon hose and 
a tank of premium gas.” 

Gus shook the end of his 
pipe in front of Cooper’s nose. 
“As I told you earlier, there’s 
nothing wrong with the gas 
you bought. Pl find out why your engine 
makes noise, Mr. Cooper, and you'll get 
a bill for service when I’m finished.” 


The big engine of the Buick on Cooper’s 
driveway started sluggishly, then settled 
into a rough idle, punctuated by a sharp 
metallic rattling. Gus connected the ig- 
nition analyzer, and watched a glowing 
green jagged line on the screen. 

“What’s that, Gus?” asked Brook. 

“Each of these eight peaks on the screen 
represents one of the high-voltage pulses 
that fire the eight spark plugs,” Gus ex- 
plained. “By studying their shapes, I 
can get a good idea of how well the ig- 
nition system is working.” 

“It’s working perfectly,” said Cooper. 
“The car was tuned up last week, com- 
plete with new plugs and points.” 

“I think you're right,” agreed Gus, 
“except for a slightly odd pattern for cyl- 
inder number three.” 

He reached for his stethoscope. “Let’s 
find out just where that rattle comes 


from.” He looked up at Cooper. “And I 
mean rattle, not detonation ping.” 

After careful probing at different points 
on the engine block, Gus surfaced. 
“Seems to be something rattling around 
inside number-three cylinder.” 

Whistling softly, he examined the 
number-three spark plug now gripped in 
the socket of his ratchet wrench. “A 
chunk of the ceramic insulator around 
the center electrode is missing.” 

Carefully, Gus inserted the end of a 
flexible-cable spring-finger pickup tool 
through the plug hole. After several tries, 
he felt the finger clamp down on some- 
thing solid. 

“Here’s the troublemaker,” he said, as 
he dropped a small jagged piece of ceram- 
ic into Cooper’s palm. “The up-and- 
down piston movement made it bounce 
around like a jumping bean. And the 
exposed center electrode let the spark 
jump to the plug’s metal housing, rather 
than fire across the gap. This made igni- 
tion erratic, so the idle was rough and 
power reduced.” 

“And that’s why the analyzer pattern 
for number-three cylinder was different,” 
said Brook. Gus nodded. 

Cooper merely grunted and reached 
for his checkbook. 


“Searching for buried treasure?” Gus 
asked Stan on his return. 

“Seems like it,” Stan replied, looking 
up from a Fiat wiring diagram he was 
studying. “It’s like Phelps says. Fuses 
keep blowing.” He looked up at the 
clouds. “I can’t figure out why. I’ll show 
you.” He ducked under the dash to slip 
in a new fuse as Gus watched. 

Suddenly, out of the corner of an eye, 
Gus saw a tiny spark—a spark that 


flashed at almost the same instant as 
Stan said, “There! She popped again.” 

Gus nodded, a smile breaking across 
his face, as he quickly traced a wiring 
path on the circuit diagram. He leaned 
into the car for a moment, then straight- 
ened. “The trouble’s fixed, Ed, you’ve 
got an all-weather horn now.” 

Stan replaced the fuse and tooted the 
horn, as Phelps slid into the driver’s seat. 
“T dunno,” said Phelps. “It’s worked okay 
for a little while before, but eventually 
the fuse goes.” 

“T guarantee this fix,” said Gus. 

Phelps looked up at the rear-view mir- 
ror. “Hey, have you guys seen my sun- 
glasses?” he asked. “They were hanging 
on the mirror.” 

“I put them in the glove box, where 
they belong,” said Gus. “Keep them 
there when you aren’t wearing them, and 
your horn will keep working.” 

Phelps shook his head. ‘How’s that 
again? I don’t get it.” 

“That little map light built into your 
rear-view mirror is powered by the same 
circuit that feeds the horn. The metal 
frame of your sunglasses cut through the 
insulation of the ‘hot’ wire to the light 
and short-circuited the line.” 

“And on cloudy days I always kept 
the glasses on the mirror!” said Phelps. 

“What a day!” Stan remarked as Phelps 
drove off. “A couple of real nutty prob- 
lems, but you cracked ’em, Boss. You 
know,” Stan went on with a wide grin, 
“I thought for a while you were going to 
have the same trouble as Ed Phelps.” 

“What’s that supposed to mean?” Gus 
asked suspiciously. 

“If Cooper had accused you just once 
more of cheating him on the gas, you’d 
have blown a fuse yourself.” Gs) 


A new limousine for the White House driveway 


This recently delivered Presidential 
limousine has a hinged glass top so 
occupants can stand during parades. 
The rear bumper drops 
down as a platform for 
Secret Service agents; 
a handrail rises from 
trunk deck. The 21-foot 
Lincoln Continental has 
many new security, 
communications, and 
engineering features. 
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PIECES 
OF WIRE 


will have something to bite on. 


Hints from 
the Model Garage 


DRAWINGS BY 
RAY QUIGLEY 


An annoying squawk from rear shock absorb- 
ers in the morning may be due to dry shock- 
absorber shafts. Raise the car on a hoist 
and support the chassis so the springs are 
fully extended. Lubricate the shock-absorber 
shafts and seals with silicone lubricant. 


Cee e eee eee eereseserseseseseseseeseseseseseseseeeeseseseeresese 


Rotating your car’s tires confuse you? You 
won’t lose track of them if you first mark 
their positions with crayon or chalk (LR for 
left rear, etc.). When the job is finished, you 
can check with the chart to make sure each 
tire has ended up in the right place. 
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CABLE 


A clogged overflow pipe on the radiator can 
bring real trouble. It’s important to keep the 
pipe open because pressurized cooling sys- 
tems relieve excess pressure through it. You 
can clean it out easily by running a length of 
old speedometer cable through it. 


! amg -WAN T I T d 
lj, van dyke om z 
ay, 


You will be Amazed 
at the Exciting Change in 
’ your Personal Appearance! 


The Natural’ Look of these sideburns, mus- 
tache, and van dyke actually allows you to select 
the way you want to look, Older, Younger, Distin- 
guished, Cool, Suave — you name it! Wear each one 
independently or combine them for the effect you 
desire — sideburns and beard, sideburns alone, van 
dyke alone, van dyke and mustache. The combina- 
tions are limitless! 

All items are made of simulated natural hair 
to exacting professional standards. Firmly self-ad- 
hering. Can be worn with self confidence anywhere, 
anytime. They are so life-like you will have to re- 
mind yourself that they can be removed. 

FREE with each order, a complete guide 
that tells how to naturally wear your sideburns, 
mustache and van dyke. 


Z@ POOSOOSHSHSHSSHSHSHHSHHSHSHHHHHOHHSESEOESO 


MAN INTERNATIONAL... Dept. 511 
6311 Yucca Street, Hollywood, California 90028 


Yes, | want to choose my own appearance, Rush me the items 
| have checked below. | understand that | must be completely 
satisfied or | may return the merchandise within 10 days for 
a full refund. Check items and color shade you want. If not 
sure of your hairshade, enclose hair sample with order. 


SEND ME THESE ITEMS: MAKE ITEMS THIS COLOR: 
O Mustache $2 O Light Brown 
O Sideburns $3 Medium Brown 
O Van Dyke $3 Dark Brown 
PK Black Auburn (Red) 
` VAN DYKE $ [AIl items $5 (Save $3.00) [ Blonde [Silver (Grey) 
wear alone or 
with mustache -e A 
and/or sidebums À Name. ..eeseeeseee 
N 
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thing in 
Electronics 


1969 AALL/ED CATALOG 


Brand new! Fresh off the press! Allied’s 1969 Catalog...536 fas- 
cinating pages jam-packed with the very latest in Hi Fi, Tape Re- 
corders, CB, Kits, Radios, Tools, Electronic Parts, Books. Probably 
nowhere else on earth will you find such a complete selection of 
everything electronic...and virtually all new as tomorrow! Literally 
thousands of items...many of them never shown before. Allied’s 
all new 1969 Catalog makes wonderful reading...and it’s yours 
absolutely FREE! Tear off the card...mail it in today...and we'll 
rush you your own personal copy of the newest and most complete 
book of what's new in electronics...Allied’s 1969 Catalog! 


TEAR OUT AND MAIL CARD AT RIGHT...OR WRITE 


ZALUIED BADIO 322% 432) 01s cosso 
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Skydiving: Biggest Kick Around 
[Continued from page 66] 
about $400 up, and a low-porosity reserve 
chute costs slightly over $200. A good 
helmet costs about $40, a wrist altimeter 
about $40, and a stopwatch lists for about 
the same. 

If you go for the fancy harnesses, color- 
ful chute packs, and all the little extras, 
it could conceivably drag J. Paul Getty 
right into the red. Best advice? Start 
with only the equipment you really need 
and work up gradually. 

How about safety? The obvious dangers 
of sport parachuting have made rigid 
safety regulations a must. The emergency 
chute must be repacked every 60 days by 
a licensed rigger, regardless of whether 
it is used or not. Altimeters must be used 
for delay jumps over 60 seconds. A knife 
should always be strapped to the reserve 
pack in case of emergencies, and most 
avid sports parachutists follow a constant 
physical-fitness program designed to keep 
them in top shape. 

Regardless of the fact that there can be 
dangers, those who have tried skydiving 
unanimously endorse it as just about the 
biggest kick around. 

TV star Johnny Carson is now in this 
category. Recently, Carson went through 
an accelerated training program that en- 
abled him, with just three hours of train- 
ing, to perform maneuvers normally pos- 
sible only after an extensive course of 30 
or 40 jumps. 

Using the new buddy system, which was 
developed for training military and civil- 
ian test pilots and astronauts, Carson and 
his instructor jumped at an altitude of 
12,500 feet. With the instructor holding 
onto Carson’s harness to make sure he 
didn’t slide into a spin or get into any 
other type of unexpected difficulty, the 
two men free-fell for 10,000 feet before 
pulling their ripcords. 

Carson came through the experience 
smiling, but a slight trace of nervousness 
was visible on his face immediately after 
landing. 

“I wanted to pull the ripcord before I 
got out of the plane,” he quipped. 

But when asked what it was really like, 
Johnny called it “probably the biggest 
thrill of my life.” It was an endorsement 
for one of the most exciting and fastest- 
growing action sports around today. B® 


Briggs & Stratton Cc 
New Gas Engine Sale 


rhaps neyer_again—this offer of brand new 
Briggs & Stratton engines includ! 
erfect power for go-carts, s 
PX, Sprayers, etc. Wi 
and the savings are 
ter Mechanic Mfa. 


+ keyway. 
Sturdy ‘cycle pow: 
er. Reg. price 
$48.80 Spec. (item 


1518) $34.50 


Stratton 


Same with 
Electric Starter 


shaft w. key 
ines adjustable governor—a 
Sre absolutely rugged big engine ready 
pertect and stan- to tackle any joh. 
dard and under factory warranty. Regular price „$92.60 
Money back guarantee. Order now Spectat, 95 
while stocks are complete. Fac- (item 1059) .. A 
tories—we buy new engines. 2 for $135.00 6 for $375.00 


23/4 h.p. Clinton—34.95 
Model 400, rugged 4 cycle model. 
Alum, Bloc! tiron cylinder 


É 
are absolutely perfect and standard and 
nder tory Warranty. Money back guarantee. Order now while 
Stocks are complete. Factories—we buy new engines. 


STANDARD DIAL PHONES WITH BELL 
Bell System late model dial phones same 
as used by all telephone companies, Ideal as 
extensions on any system. Easy to connect. 
Several may be connected on one line. Easily 
moditied for private inter-com system. Cost 
$40.00 new—guaranteed excellent 


TRUCK OR BOAT 
WINCH 2000+ 

A powerful, compact winch which 
installs easily even in limited 
space. Works with any 12, 24 or 32 
volt system. Reverses under power 
—positive brake holds load. Drip 
proof cover. Remote control it 
desired. Drum holds 100 ft. of 4” 
cable. Speed 3 

terrific winch 


Only Everlite 
© Charges 6 batteries 
© Charges 3 times faster 
© Charges all batteries 


Including hearing aid, flashlight, 
lantern, radio, in fact any battery 
up to 12V. Save Money and have 
the convenience of fresh batteries 
always. Simple and 100% Safe. 
Plugs into any 115V. outlet. Guar. 
for one year. Send $6.95 s625 = az 
plus .65 for shipping— Model 7500 


Send 10c for big Catalog FREE with order. Prices f.0.b. factory — Send chec! 


MASTER MECHANIC MFG. CO.,Dept.f=UMBurlington,Wis.] 


Southern Customers Write to Dept. B-19, Box 65 Sarasota, Florida 
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Wordless 
Workshop 


By ROY DOTY 
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ZIP CODE speeds your parcels. Always include 
your ZIP CODE when answering advertisements 


FINISH CORNERS ° CUT MOULDING 


WITH ANY ELECTRIC DRILL 
NO $50 ROUTER OR $6 BITS NEEDED! 


No. 7—3 PIECE CUTTER SET No. 15—4 PIECE 
ER SET 


È You don’t have to buy an expensive Router 
to finish corners, moulding & trim. ARCO 
Corner Finishing & Moulding Cutters do the 


CUTS Ko” ss 
S work at a fraction of the cost. Simply slip | Biasa, i $395 RADIUS & BEVEL g 
© the Cutter's 14” shank in any drill chuck Tm 75 
$ and it’s ready to produce! Special Dual — ies à 
© Guid te cuts al ti z= 
length & width of workpiece. Cuts wood, Í 
© plastics, soft metals, Quality-made in > 
$ U.S.A. of hardened steel. BEADING-CUTTER ADJUSTABLE . A 
: BEVEL-CUTTER £ 

o 

$ No. 6—3 PIECE CUTTER SET arte sar wides 
: earem, 


CUTS 3.” CONTOURS 
Mm $395 a 
HRG s COVE-CUTTER SG 27 |% a 


RADIUS CUTTERS 


ww XCUTTER. > wien eel m Jor Mar Ya" Radius Cuts. 
cues = a MAIL THIS COUPON TODAY! 


POCOCCOH OOOH EOE HECOH OOOO OECEOLEED 


g i 
: OGEE-CUTTER | ARCO TOOLS, INC. Dept. PS-1, i 
_— | 421 West 203rd St., N.Y., N.Y. 10034 | 
s | Ship on your 20- day Money Back Guarantee: i 
C No. 6, 3-Piece Cutter Set........$ 3.95 
: OGEE- CUTTER SPECIAL SAVING! | O No. 7, 3-Piece Cutter Set 3.95 | 
Sr 3 Sek | E No. 15, 4-Piece Cutter Set... 5.75 | 
oa Special Money. Saving, s at our | E No. 6715, Al 10 Cutters... 11.95 | 
by 1 enclose Check. M.O.—SHIP PPD 
-n Price. No. 6715, total r$ ?51 O nip COD ($6 or over) + post. l 
pa: j of 10 Cutters, only .. | 
Ha ‘aus ees i 
. “u U 
RABBET-CUTTER ‘ARCO” Tools are available at your 
: dealer or order direct on 20-day i hocress: aS i 


Money Back Guarantee. 
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20 WOOD SAMPLES 


with woodworkers Catalog 


ENJOY woodworking more! Let Constantine's 
big picture-packed Catalog-Manual help you build 4S woop 
new furniture — refinish, restore beat-up cabinets, 
chairs, chests, tables, etc. Find instantly what- 
ever you need. Buy at money-saving prices from 
world’s largest catalog source for imported and 
domestic woods. Cabinet lumber, carving blocks, 
veneers, plywood, pipe briar, inlays and more! 
Newest Catalog features new tools, materials, 
shop devices. Fabulous all-purpose clear finish. 
Glue that needs no clamps. Inlay picture kits, 99¢. 
Needed products found nowhere else. Plus wood- 


working instructions, plans, patterns! 0 
Catalog & Wood Samples Only $1 PRODUCTS FOR SHOP & HOME 
Dollar Fully Refunded on First Order Woods — Veneers = Finishes 
Accept this offer to own fascinating set Fam Karte arts 
of 20 2x4 specimens of world’s glam- io teh 
orous veneers — Rosewood, Satinwood, Picture N a e k Kits 


Lacewood, Teak, etc! Compare! Then 
instantly identify finest woods wherever 
you go. Send only $1 for Wood Samples 
and Woodworkers Catalog. Dollar re- 
funded on first order. 


FREE io 

CATALOG 
“101 PROJECT IDEAS” 

ALBERT CONSTANTINE AND SON, INC. 

2050 Eastchester Rd. Bronx N.Y. 10461 Dept. A-6 


O Enclosed $1 for Wood Samples O Catalog only 
& Woodworkers Catalog. ( $1 refunded) 25¢ 


SAW SHARPENING IS EASY 


Super Filer No, 11 joints and sharpens 
circular saws 6” 1090 ” with all teeth 
correct in height, depth, pitch, bevel. 
Hee, Pageant ena Pie, 

no side pull” Includes 8” ‘ile: © 9,85 


“TRU-CIRCLE” 
saw set automat- 
ically. sets $998 


E ore e is 
ares 


EY BA‘ 
A.D.McBURNEY, ilo Victory Bivas, Glendale, Calif. 91201, Dept. S-18 


SS 
7 s000° OXYGEN WELDING TORCH 


ellets $ propane. Flame exceeds 
F. Braze weld, silver solder, melt 
¥4" steel. Complete kit: torch, pellets, 
propane, gasses, braze rods, lighter, 
ste: ideal for shops, hobby, meta 
ir. Professional results. Low-cost 
Se EIDO pellets available by mail. 
SOLIDOX is simple and safe. ones; 
back guarantee. Only ai 

Write for 


fee brochure. SEND ONLY $500" 


stman $29.95 pl e ee 
Cleanweld Products coisa, Motes, Both Gate Cal Sal if. 90280 20 
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Will Magnets Protect Space Voyagers? 
Continued from page 100 

tions of these microminiature switching 
units. The resulting computer, which is 
kept refrigerated in operation, is reduced 
to shoebox size and consumes extraordi- 
narily little power—ideal qualities for 
space use. A cryotron computer and a 
superconducting gyro and accelerometer 
could make up a high-precision navigation 
system to help future astronauts find their 
way about the solar system. 

More space uses for supermagnets. Sug- 
gested ways to apply superconducting 
magnets in space also include these: 

@ Magnetic docking may offer advan- 
tages over mechanical-coupling means. 

@ Forming a “magnetic window” in 
the hot plasma around a reentering space- 
craft has been proposed, to avoid a com- 
munication blackout at that time. 

@ Magnetic braking could ease g-forces 
and heating during an interplanetary 
craft’s high-speed entry into a planet’s 
atmosphere. For the several minutes of 
the maneuver, a 10,000-gauss magnet 
could exert a substantial braking force, 
against an atmosphere made electrically 
conductive by the shock wave of entry. 

@ Ion and plasma space-propulsion en- 
gines under development, which use aux- 
iliary magnetic fields, will have their per- 
formance improved by superconducting 
magnets. Ultimately they may draw their 
electric power from thermonuclear space- 
power plants, if efforts to harness nuclear 
fusion for power succeed; and supercon- 
ducting magnets may aid the promising 
“magnetic-pinch” approach to that tan- 
talizing goal. 

The uncertain factor—man. Before as- 
tronauts take long journeys in magnet- 
using spaceships, we shall want to make 
sure whether prolonged exposure to in- 
tense magnetic fields could do them any 
harm. If so, we would have to keep the 
cabin relatively field-free; for magnetic 
shielding, such designs are available. 

So far, not even experimenters with 
powerful magnets seem to have observed 
any untoward effects on humans. But 
more-intensive research, only lately be- 
gun with higher animals such as squirrel 
monkeys, is needed to settle the question 
beyond doubt. In these trials, supercon- 
ducting magnets themselves should have 
an important part. 


Redwood in Plywood Form 
Continued from page 143 
sistant, the plywood must not be expect- 
ed to equal solid wood in this respect; it is 
highly unlikely that inner plies are free of 
sapwood, even when they are redwood. 

Depending on local building codes, 
redwood plywood can be nailed directly 
to studs 16 inches on center if the ply- 
wood is % inch thick or one of the deep- 
grooved 54-inch sheets. The 54-inch ma- 
terial that is not deep-grooved can go 
over 24-inch stud spacing. When the 
plywood goes over sheathing, the extra 
strength it provides permits 24-inch stud 
spacing. 

What finish? The rough-sawn grades of 
redwood, with their factory-applied 
penta, can be left without further finish. 
Manufacturers recommend, however, that 
you put on another coat of penta after 
about six months or a year. When you 
do this, the redwood gradually weathers 
to a tannish brown, then toward an ulti- 
mate whitish tan. 

If you want the redwood to retain its 
color, put on a redwood stain. Bleaching 
oils are recommended for a weathered 
gray look. 

For other colors, the California Red- 
wood Assn. recommends a penetrating 
material when the grain pattern is to be 
retained; a more heavily pigmented stain 
when textures, rather than grain, are to 
be accented. 

When you paint redwood, keep in 
mind that the pigments in the wood tend 
to bleed into latex paints, except those 
formulated specifically to kill staining- 
bleeding (such as Du Pont’s Lucite 
Wood Primer). A priming with a good 
oil-base primer—perhaps two applications 
—is insurance against bleeding when you 
plan to use a latex top coating. Many 
paint manufacturers make special rec- 
ommendations for painting redwood. 
Varnish is specifically not recommended 
for redwood plywood by the California 
Redwood Assn. 

Where do you get it? If your local lum- 
ber dealer doesn’t stock redwood ply- 
wood, he should be able to order it. 
Companies that make it are The Pacific 
Lumber Co., 1111 Columbus Ave., San 
Francisco, Calif. 94133, and the Simpson 
Timber Co., 2000 Washington Bldg., Se- 
attle, Wash. 98101. 


A handful of 
compact power 


DREMEL MoTO-TOOL 
with constant-torque 


permanent-magnet motor 


Now all Dremel Moto-Tools belt out twice 
the torque of previous models! They're 
virtually stall-proof,even when you're really 
bearing down. Compact — lightweight — 
and now super-powered for grinding, drill- 
ing, polishing, carving, deburring, and 
sanding. Shock-proof Lexan housing. 
See your dealer for a demonstration. 
No. 260 super-compact........ $22.95 
No. 270 with bronze bearings. . 
No. 280 ball bearing construction . $39. ‘95 


New Moto-Tool Kits 
Complete with Moto-Tool 
and 34 accessories 


No. 261..... $32.95 
NOAT oo x0 » $39.95 
No. 281..... $49.95 


New 160-page “Dremel Handbook of Hobbies, Crafts, 
and Projects”, only $1.45. 


C Please send book. | enclose $1.45. 
C Send free power tool literature. 
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For Sparetime or 
Full-Time Income 
There’s Good 


MONEY IN 


re 
Here’s a proven, practical way to earn sparetime cash while you 
develop a money-making business of your own. Investment is 
small. There’s no overhead, no stock to carry, no selling involved, 
FOLEY SAW FILER—Do a perfect job every time automatically 
with the Foley Saw Filer—and use the Modern Lawn Mower 
Sharpener to earn extra cash precision-grinding all mower blades. 
There's no experience needed —you can begin to make money 
right away in your basement or garage. 


$3 to$6 An Hour Sparetime 
Get started now and watch your busi- 
ness grow! Thousands are earning cash 
this easy way—many build a complete 
sharpening service with year around 
profits. You can, too, with the easy-to- 
follow Foley Plan—write us today! 
Foley Manufacturing Co. 
Minneapolis, Minnesota 
FREE BOOK 
Shows you how! 
Valuable book 
shows how to start 
and make profits 


FOLEY MFG. CO. 
149-9 Foley Bi pis. Minn. 55418 | 
O Saw Filer Information l 
O Mower Sharpener Information 

O Money-Making Booklet 


fast. Mail coupon BUNYE I 
today. No obliga- — 
tion, no salesman ADDRESS _______ I 


will call. 


BUY GOV'T SURPLUS SAVE TO 85% 


: Cost Gov't Over $175.08 


$25.95 ros 


MATIS FACTION 
SURPLUS CENTER  PS-019 NE 


EARN $20, 00 /HOUR 


,, Assemble. MINI-DOZERS 
for resale and make 
big money in your 
spare time! It's easy. 
Just order this unique 
garden-tractor kit at 
our low, factory-direct 
price, assemble (in 6 


hrs. avg.) and resell 
profitably to local 
customers. Keep one 
to enjoy and demon- 
strate. Order com- 
plete kit or any parts 
desired. Full line of 
attachments. To see how Dozer works, send for Plans and Parts 
Price List — only $5.00. Cost deducted from kit purchase price. 
16 page illustrated Catalog — 50c. Order now! 


C.F. STRUCK CORP., Dept. PS-19, Cedarburg, Wis. 53012 


! What We’re Learning About Electric Cars 


[Continued from page 109] 

some cells were completely drained; oth- 
ers still had a partial charge. Current 
from the partially charged cells flowed 
increasingly through the battery to the 
flat cells, creating resistance, which in 
turn caused heat. Heat and resistance 
quickly spiraled upward, causing the elec- 
trolyte to boil furiously. Hydrogen and 
oxygen bubbles streamed upward. Most 
of the gas escaped out of the vent holes, 
but much of the oxygen stuck to the hot 
nickel-cadmium plates, forming a thick ` 
layer of oxide on much of the surfaces. 

Lessons learned. This experience un- 
derlined the importance of charging all 
cells to exactly the same voltage, to keep 
down current flow within batteries. An- 
other lesson it taught was not to let bat- 
tery voltage get too low—preferably not 
below 88. 

When the first three charges in the 
race failed to restore the MIT car’s full 
range, ice was tried, to break the heat- 
resistance spiral. At Albany, chunks of 
ice were packed around the three battery 
banks. Cooling, the crew reasoned, would 
reduce internal battery heat and resis- 
tance, thereby letting in more current. 

But the oxide layer clung fast, and a 
20-minute charge resulted in only an 18- 
mile drive. Forty minutes at the next 


|! station boosted the range to 34 miles. 


Better, but less than half the needed 
range. The batteries were too far gone. 

A despairing phone call to the battery 
maker (Gulton Industries) brought dras- 


| tic advice: Charge to 1.4 times the full 
| capacity; the oxide layer will vaporize— 
| or the batteries will blow up! 


A four-hour “superzap” was admin- 
istered at Buffalo. The next run—36 
miles—wasn’t long enough to prove any- 
thing. But when the electric car reached 
Erie, Pa., after covering 71 miles under 
its own power, smiles broke out all over. 
Superzap had worked; MIT had a good 
chance to win. 

Icing or running cold water over bat- 
teries at each station kept the unexpected 
heat problem under control for the rest 
of the trip. But there has to be some- 
thing better than batteries. Fuel cells? 
Or maybe some sort of hybrid [see PS, 
Dec. ’68] that switches to nonbattery 
power for the long haul. 
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Picking the Best Hi-Fi Stereo Compacts 

Continued from page 96 
the music spectrum coming through with 
the equal emphasis they deserve? (You 
needn’t be an expert to detect this.) 
If you sense an undue emphasis on bass, 
middle, or treble frequencies (tones), 
then the system you are listening to is 
unbalanced. It’s more important for long- 
term listening without fatigue to have 
spectrum balance than to have exagger- 
ated highs and lows. 

@ Sound dispersion. This is the re- 
sponsibility of the speaker. It’s how un- 
iformly the sound is spread out into the 
room. There should be no dead spots as 
you move around from one area of a 
room to another. 

Test records. Useful objective per- 
formance data can be had with records 
designed for this purpose. Our own PS 
test record [PS, Feb ’68] with its low- 
and high-frequency tracking bands, rum- 
ble and stroboscopic speed tests gave us 
the data shown in our performance chart. 
We recommend that you check your pros- 
pective compact with a test record in 
addition to the subjective listening test. 

Tuner performance. We checked the 
radio section of our compacts by tuning 
to a distant station, using the same an- 
tenna for each one. All sets showed ex- 
cellent sensitivity, (pulling power), with 
assurance that no matter which compact 
you choose there will be no problem with 
FM or AM reception. 

Features and accessories. There is a 
long list of special features offered in the 
changer, amplifier, and tuner sections. 
There are built-in tape recorders. Want 
a remote speaker? GE’s Porta-Fi plugs 
into a 110-volt outlet in any room in your 
house—no extra wiring is needed. 

Generally, price goes up with more fea- 
tures. Some may be useful to you—others 
not. Our chart—“The Hi-Fi Stereo Com- 
pacts: What You Get’—lists the major 
ones. But the main thing is good sound. 
If you have no use for the frills and want 
to keep cost down, don’t buy them. 

To summarize, picking the best com- 
pact is a matter of finding the one that 
pleases your ear as well as your pocket- 
book. Our data and suggestions for con- 
ducting your own evaluation by listening 
and test-record measurement will lead 


you to the right one. H | -= 


HEAVY DUTY WELDER 


“BEST FOR THE MONEY” 


LIFETIME MONEY BACK 
GUARANTEE TRIAL 


$1895 


Delivered 


WELD, j 
BRAZE, 
SOLDER, 
CUT ALL 
METALS 


ANYONE CAN USE. No experience needed. Make or repair 1,001 
items. Operates on 110 V. line. for pennies. No tanks or refills 
to buy—produces to 11,000° heat. Twin Carbon Torch contrals 
heat for each job. YOU CAN'T GET A BETTER LOW COS 
WELDER, 500,000 in use. LIFETIME GUARANTEE. If Ieee 
erative, simply return. We repair or replace and ship free. COM- 
PLETE, READY-TO-USE. YOU GET: heavy duty welder in rug- 
ged metal cabinet, ground clamp, cables, combination torch and 
rod polars welding manual and helmet, plus Free $2 pack 
“TOUCH WELD” rods for instant and automatic arc, brazing 
rods, me carbons, solder and flux. 


EXTRA BONUS GIFT 
with your order. Choice of: 
1, 10-piece wrench, plier & screw driver kit in case, or, 
2. Wire forming tool. Forms wire to weld valuable items, or 
3. Big pack of welding & brazing rods, carbons, flux & solder, 


ORDER TODAY ON*10-DAY MONEY BACK TRIAL 
Send only $2.00 and pay $16.95 plus C.0.D. & delivery charges 
or send $18.95 and we pay delivery in U.S.A. Specify Gift. 


FOUR-WAY WELTER £0. 


1810 S. Federal Street Dept. R3-A Chicago, Illinois 60616 


HEAVY DUTY BALL-BEARING PUMP 

IRRIGATE * DRAIN * SPRAY * CIRCULATE * Famous 
all-metal, rust-proof XB pump with stainless shaft. Use 
1⁄4 HP or larger. 1 HP for up to 5,200 GPH 60’ high 
or 3,000 GPH from 25’ well. 114” inlet. 1” outlet. 
For belt or direct drives. Only . „$12.95 
-œ Famous Type P won't rust or clog. Bronze bear- 
ing. Hundreds of thousands in use. Up to 2,400 
GPH. 1” inlet. 3⁄4” outlet. Only... $8.95 
Postpaid cash with order. Money Back Guarantee, 


LABAWCO, Box 4, Belle Mead, N. J. 08502 


NVENT 


H INVENTIONS—NEW PRODUCTS—IDEAS F 
B DEVELOPED & PREPARED m 
Commercial Appeal & 


For Cor 

HAs DESIGN—MARKETING—PATENT SEARCHES DRAWINGS a 
an Second Decade of Reliable Service to 

n INVENTORS © MANUFACTURERS ® ATTORNEYS J 


United States Patent Office former Patent Examiner 

W United States Department of Army former Patent Adviser [l 
United States Chamber of erce m 

Bm eee FREE CONSULTATION —— ———— 

ETHE RAYMOND LEE ORGANIZATION M 

Wl 230-H Park Ave. New York City 10017 212 MU 6-8500 ll 


m SEND FREE .mPORTANT PATENT INFORMATION” 


Hl aaaress. 


city. ... aia tate. . Zip 
TPP PPT TTT Tritt 
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CATV: A Perfect Picture—and More Channels, Too 
[Continued from page 70] 


But lately big-city viewers have discov- 
ered that, with CATV, reception is bet- 
ter out in the sticks than within spitting 
distance of the transmitters. Reason: Big- 
city buildings with their steel frames 
bounce the airborne signals around by 
reflection. This “multi-path distortion” 
creates a permanent Halloween for city 
viewers, with jittery ghosts and goblins 
all over the screen. 

In response to a growing demand, big 
towns are now being wired for video. 
One of the first such systems, Manhattan 
Cable TV, now has about 18,000 sub- 
scribers and is rapidly expanding. Other 
big cities will follow as soon as local 
arrangements—franchises, taxes, etc.—are 
worked out. 

And more to come. To CATV promot- 
ers, all this is just a beginning. Technical 
progress, they point out, is constantly 
adding fascinating new possibilities. 

“Right now we have cables able to 
carry up to 30 channels,” says Bob San- 
tora of Philadelphia’s Jerrold Electronics, 
the country’s foremost CATV-equipment 
maker. Up to 80 channels may be feasi- 
ble in the future. To tune in the extra 
channels, each customer gets a small pre- 
selector box with buttons marked A 
through Z. The regular tuning dial on 
the TV set then picks the final selection 
within each letter range. 

“It’s staggering to think of all that 
might be done with that many channels,” 
says Santora. 

Even more promising is the fact that 
the newest cables can carry signals in 
two directions—to and from the home. 
Splitting the waveband in two does the 
trick. The two sets of frequencies run in 
opposite directions. Special filters with- 
in the cable’s booster amplifiers keep the 
two wave trains from colliding. 

The two-way cable opens up new ap- 
plications. Among them: 

@ Teleshop. You sit comfortably at 
home while CATV shows you merchan- 
dise. You dial your choice into some- 
thing like a telephone, which sends pulses 
back up the cable to the head end. There 
a computer registers your purchase, ex- 
pedites your order, and bills you. 

© Telealarm. Sensing devices monitor 
your home while you’re away, sending 
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fire and burglary alarms via the CATV 
line to an emergency center. 

@ Teletest. You take an academic or 
vocational course on CATV. At exam 
time, you dial your answers into the 
system, and the computer grades you. 

@ Teletravel. You pick a channel show- 
ing a number of vacation spots. You 
look over the available hotels and travel 
connections, make your choice, and dial 
your reservations into the system. 

Blue sky? Bob Santora shakes his 
head. “We can design the hardware right 
now. Somebody just has to order it.” 

Nightmare for broadcasters. With these 
possibilities just over the horizon, every- 
one is excited about CATV. Especially 
the broadcasters—who fear for their mo- 
nopolies and would like to kill CATV. 

You can follow their reasoning: Sup- 
pose you live in a place where you can 
get only one or two channels. Naturally, 
whoever owns those channels has a cor- 
ner on your attention. If CATV widens 
your choice, he loses a selling point to 
his advertisers. 

The broadcasters argue that CATV, 
like the previously squelched pay-TV, is 
charging the public for entertainment 
that TV stations offer for free. The 
CATV people reply that many people 
can’t see the free show. 

What really frightens the broadcasters 
is the possibility of CATV replacing air 
broadcasting entirely, with coast-to-coast 
cable systems taking over the role of the 
present networks. This would enable the 
TV industry to adopt a new “hi-vi” stan- 
dard—the video equivalent of hi-fi. In- 
stead of the coarse-grained 525-line pic- 
ture broadcast today, cable systems 
might be geared to 1,000 lines, yielding 
a picture as sharp as a good Kodachrome 
slide. 

European countries have already shown 
what can be achieved with CATV plus 
high-resolution screens. “You can see 
each whisker on a man’s face,” reports a 
visitor from Switzerland, where CATV 
has long been a standard method for 
getting video into Alpine valleys. A 
spokesman for Sylvania predicts that, un- 
less politically squashed, 1,000-line na- 
tional CATV may become a reality in 
this country within 10 years. 


ENJOY AN EXCITING 
ROMANTIC 


girl friend . . . 


MUSTACHE $2 
Try it— 


Complete instructions on how to 
See the difference! 


. 
FREE = wear your Van Dykes, Mustache or 


Sideburns . . . sent in plain wrapper with 


order, SOLD ON MONEY BACK GUARANTEE. 
You must be 100% satisfied, you must see 
and exciting new LOOK in your appearance, it 
must be everything you want it to be or your 


IMPRESSIVE LOOK ANYTIME! 


Have the look men & women admire whenever you choose! 


Now at last you can enjoy the experience of wearing 
sideburns, mustaches or Van Dyke that is so real look- 
ing your friends will think it is your very own. . . 
Competition tough, want to impress your employer or 
i want to look older or younger or 
different, cool, sharp? Do you miss the attention you 
should be getting? Try A MASCULINER Van Dyke 
sideburn and or mustache—all three, separately or 


in different combination—and see the amazing dif. 
ference . . . in your NEW LOOK you can have in 
seconds! Don’t miss out on all the fun that can so 
easily be yours . . . Send for your Mustache, Side- 
burns and Van Dyke at once! Simply check the color 
you want in the coupon or send a sample of your 
hair and leave the matching to our expert. Your hair 
sample is color matched at no extra cost . . . 


MAIL COUPON NOW! 


eecccccces eccccece 
Masculiner Dept. 34 

160 Amherst St., East Orange, N.J. 

O.K. | WANT TO SEE THE MANY DIFFERENT CHANGES 
IN MY APPEARANCE. SEND THE ONES CHECKED ON A 
MONEY BACK GUARANTEE. PAYMENT ENCLOSED. 


money back! 


MAIL COUPON NOW! 


Securely self adhering O Blond O Dark Brown 
ff and on i lke [ Black O Grey 
cant be work ae is or © Light Brown O Silver 
trimmed to just the style 4 paalua Brawn jo: = EAburn 
ju ant. je 
SIDEBURNS $3 ich te ELS 0 I enclose $6. Send all 3. (I save $2). Send Cash, 
Try it alone or with e Check or M.O. 
WHENEVER 
Van Dyke or Mus- you care to ® Name. 
tache or both, . aed 
Ty it alone LOOK you © Address. 
il Je ry it alone š 
(Entire contents sory or with any WANT for $ City. 
combination. YOURSELF! $ State. 


RUSH THE FOLLOWING: 
O Masculiner Mustache $2 [] Van Dyke $3 
O Sideburns $3 

PLEASE SEND COLOR CHECKED 


DOUBLE YOUR INCOME! 


oo 
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MAKING ENGRAVED PLASTIC 
SIGNS ON A SCOTT ENGRAVER 


Make professional engraved signs in minutes. Scott 
engraved signs have a markup of up to 500%. 
Work 2 hours a day and earn up to $150 a week 
extra. Complete with accessories—everything you 
need to start—from $130. Write for free catalog. 
Dept. PS 169. 


SCOTT MACHINE DEVELOPMENT CORP. 
215 PROSPECT AVE. 
P.O. BOX 217 » WALTON, NEW YORK 13856 


AMERICA’S 
#1 SELLING 


PICKUP 
COVER 
AND 


Here's the biggest seller across the land, 
and for good reasons, Sturdy - made with 
Winnebago Thermo-Panel® Fully Insulated 
for year round comfort. Permanently 
bonded white painted aluminum exterior, 
expanded foam insulation, and a beauti- 
fully finished plywood interior. Big win- 
dows with screens. Varied door options. 
Models for almost Every pickup on the 


road. FREE ILLUSTRATED CATALOG! 


SPORTS PICKUP COVER 


These units represent over 
36% of ali pickup covers sold 
in the United States last year. 
Buy a winner, get reai value. 
Manufactured and sold by 
over 170 Assemblers across 
the U. S. A. 


TOP 
DOLLAR 


VALUE 


6 E R es a 
INNEBAGO industries, inc. PS-1 
P.O. Box 152, Forest City, Iowa 50436 
Please send me full details on Pickup Covers. 


Name. 
Address. 
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HEAVY DUTY WELDER 
—° Does work of $85.00 welder 
vet eat a 1895 
Fits ordinary 110V outlet 
Not ones but 3 welding heats 


Weld, braze, solder or cut most anything made of metal. No experience nec- 
essary. Follow simple instructions. Uses standard Ye” rods to weld iron, steel, 
brass, bronze, aluminum, other metals. Repair cars, farm implements, appli- 
ances, toys. Make campers, trailers boats. Pays for itself quickly. Comes com- 
plete with mask, $2.00 pack of rods, flux, etc. NOTHING ELSE TO BUY. 

3 WELDING HEATS . . . Not just one as with other low cost models. 
“High for tough jobs, “Medium” or “Regular” for lighter work. 3 heat 
feature saves you money. New HEAVY DUTY Circuit gives more welding poten- 
tial than ever before. Approved for homes, garages, factories, shops. Has 
power boost circuit for industrial uses. Raises heat to 4 TIMES that needed 
to melt toughest iron. No other welder has all three fine features. 

FREE! Automatic arc striker now makes welding easy, even for beginners. 
Just plug welder into ordinary 110V outlet, touch automatic arc striker and 
start welding. You cant’ buy this important new Wel-Dex invention but it's 
yours free if you order from this ad. x 

10 day MONEY BACK TRIAL. Guaranteed against burnout. 

SEND $2.00 and pay $16.95 plus small C.0.D. when delivered or $18.95 for 
postpaid shipment. Phone (713) 682-5811 for C.0.D. 


WEL-DEX MFG. CO., Dept. W-11, Box 10776, Houston, Texas 77018 


WARNING! Kiling ties going iat 


NEW, in G.I. packs. Hardened steel, 
| for filing, müling, routing, drihing— 
A Any work in melal or wood. Use in 
5 | Wy indent ete. Big tools, from Va 
„a| to2 in. wide. 

fy Get these most useful tools now. 
t } 16 tool set—government cost $109... 
i Ri $ 9.00 to youl 
l ‘QP 36 tool set—government cost $265... 

$15.00 


100% GUARANTEED. WE PAY POSTAGE. A LIFETIME BUY! 


TEXASSURPLUSCENTER,Lancaster,Texas75146 


Print YourOwn 


Cards, Stationery, ‘Advecrising. Circulars, 
labels, photo and movie titles, church work, 
tags, greeting, sympathy, prayer, cards, ete. 
Save money. Pays for itself in a short time. 


Own a Printing Business 


Good Profit. Raised printing like engraving 
too. Have home shop. We sunpiy everything. 
Direct from factory, only. Easily followed 
rules. Write now for free details. KELSEY 
PRESSES E-33 Meriden, Conn. 06450 


MO GRANDFATHER sax 


Simple, sensible, Red-i-Kut shop tested plan: 
Yourself, or sell at a good profit. SAVE 100's 
Waist R3” tall models **Spi 
“Spirit of Peace’ wi 
struight side **Spirit 
pack Plans with, LIFI 


f 


MOVIN OON, di 
Yiia ated maho 
i 


ADD THIS GRID 
TO YOUR PIPES 


Find out how cool, clean and sweet a 
pipe can smoke. “Pipe-Grid fits any 
normal pipe to keep tobacco away from 
the pipestem, Get a perfect pack every 
time for easy draw and a calm, cool 
smoke, 25 stainless steel grids for only 
$1. Money back guarantee. 


GEORGE CO. 2e8rgctown, conn. 06829 


REPOWER with a 6 or V-8. H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
Kits $45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 
TION. Send $15.00 Dep. and we will 
ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Detalls FREE 


HOOSIER MACHINE PRODUCTS Co. 
314 S.E., 6th St., Phone 276-3442, Pendleton, Oregon 97801 
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Contact Lenses Anyone Can Wear 
[Continued from page 86 
prescribed for particular patients once 
the watery substance of the plastic lens 

adhered to the eye. 

Frustrating was the fact that the back 
curve of the soft-gel lens develops a new 
radius once the lens is placed on the 
cornea. This happens because the elastic 
lens immediately conforms to the shape 
of the cornea. Ordinary contacts re- 
semble a bubble, resting in a solution 


| of tears, correcting astigmatism by round- 


ing out a football-shaped eye. But since 
the soft gel warps directly to the shape 
of the cornea, it cannot backfill to cor- 
rect uneven curvature of the cornea. 

The problem was finally solved by 
measuring the curvature of each patient’s 
cornea. It is then possible to select a 
lens that will give reasonably good vision. 
After the patient has worn the lens for 
about four hours, another check is made 
and other lenses selected in about 50 
percent of the cases. This is made neces- 
sary by minor changes as the eyes adapt 
to the lenses. 

Still a matter of scientific conjecture 
is whether or not the soft-gel lens ac- 
tually allows gases and water to pass 
through it when it is in place on the eye. 

A bus driver in Prague who has worn 
soft gels constantly for more than three 
years is but one example of many Czech 
patients whose experience seems to re- 
fute some authorities who insist the plas- 
tic is not permeable—that there is no ex- 
change of gases through it. 

Knoll’s conclusions are: “There are 
now in this country more than 140 pa- 
tients wearing lenses made from this 
material who have been watched very 
closely—many for over a year—and their 
corneas are in good health. This says 
to me that the epithelium is getting 
enough oxygen.” 

When will hydrophilic lenses become 
available to the general public? By now, 
it is estimated that your local ophthal- 
mologist or optometrist will probably 
have attended one of a series of orienta- 
tion seminars on the lens which are being 
scheduled around the country by the 
Bausch & Lomb Company. 


Coming next month: Other amazing uses 
for the new miracle plastic, Hydron 


Small Bike with Big Power 
[Continued from page 103] 
just aft of the engine. The wheel can’t 
go anywhere except up and down, and 
the shocks control the movement. 
The electrical system works about the 
same way as on your car. A built-in 


generator charges a 12-volt battery for | 
lights and ignition. Each cylinder has | 


its own coil, which boosts the voltage 
high enough to fire the spark plugs. 

This model has no electric starter, and 
I sure didn’t need one. The little engine 
fired on the first kick each and every 
time. Lights are more than adequate. I 
especially liked the tail light—visible not 
only from the rear, but from the sides, 
too. The majority of motorcycles I have 
tested have horns that sound like a baby 
duck being strangled, but the Yamaha 
Scrambler’s horn is a very pleasant excep- 
tion: It will wake up any daydreaming 
motorist. 

The brakes seem to be the next best 
thing to being completely fadeproof. 
Panic stops on dry asphalt at 30 m.p.h. 
netted me stopping distances between 
35 and 38 feet, depending on how quick I 
was on the trigger. After 10 stops in rapid 
succession, the brakes were quite hot and 
stopping distance got up to around 40 
feet. The average motorcyclist will prob- 
ably never in his lifetime encounter brak- 
ing conditions as severe as this. All in 
all, Pd say the small drum brakes merit 
an excellent rating. 

Riding the bike. The bike is a ball to 
ride. You can storm around corners and 
lean it over until the footpegs begin to 
fold up. In traffic, the Scrambler is docile 
enough. 

My only gripe—and a measly one—was 
the somewhat narrow power range that 
had me slipping the clutch or constantly 
shifting up and down. To the purist who 
enjoys fine race-bred machinery, this 
would probably be like driving a race- 
tuned Ferrari on the street. Wonderful! 

I’ve never been too keen on placing 
my neck on the old chopping block, but 
in the case of the Yamaha YAS1-C Scram- 
bler, I’m going to do it. Here we go... 
I consider this machine to be the best 
motorcycle in the whole Yamaha line, 
and, also, one of the finest small-displace- 
ment motorcycles I have ever had the 
fun of testing. It’s a honey! ) 


I | 
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The best wrench to 
have in a tight spot. 


RIDGID 
C-12 
Utility 
Chain 
Wrench 
with 2-way 
ratchet-like 
action. 


Ye" through 
4" capacity 


Nothing equals this light and easy-to-use RIDGID 
Utility Chain Wrench for fast action in close quar- 
ters. Strong, flexible chain grips all shapes without 
crushing, is easy to lock and release. Double jaw 
turns pipe in either direction. 


Buy a time-saving RIDGID Utility Wrench at 
your Dealer’s. He has a complete stock of RIDGID 


Work Saver Tools from 

The Ridge Tool Company, Fe 

Elyria, Ohio 44035. IDG | D 
Save Money nr WOOD 

Hardwood Veneers . . . Hardware . 


Wood Shop Supplies and Equipment 
. Power Tools 


Hardwoods, Fine Plywoods, 
Inlays, Mouldings, Mosaic 
Tile, Tools, Lamp Parts, 
Upholstery Supplies 


Your new MONEY SAVING wood 
and workshop buying guide now 
ready! 140 page. Full color! Your 
best “one stop” source for finest 
kiln dried domestic andimported 
hardwoods, veneers, plywoods, 
modern and traditional legs... 
over 1500 items. 


STANLEY TOOLS at Discounts 
Startling savings on top name 
power tools, hard to find cabinet 
hardware, lamp and upholstery 
supplies. New projects and kits. 
Enclose 35¢ to help pay mailing 
and handling costs. Mail coupon. 


is baste 


over 1500 items 


P 

1 

i CRAFTSMAN 

i WOOD SERVICE COMPANY 
E 2729 South Mary, Chicago, Illinois 60608. Dept. B-19 

E Rush new Craftsman WOOD Catalog. | enclose 35¢ to help pay mailing cost. 
1 

1 

1 

1 

1 
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ui DYNAMIC" 


INDUSTRIAL TRANSFORMER ARC WEER 


IDEAL GIFT — EDUCATIONAL, ania PROFITABLE 
ANYONE CAN WELD, BRAZE, 

CUT, SOLDER, HEAT 
STEEL, BRASS, ALUMINUM, 

AND OTHER METALS. 


Build and repair anything of 
metal, Save time & money with 
this BRAND NEW, PR 

SIONAL ARC WE LDERI 
Rugged metal cabinet, 
Hammerloid finish. 


baked 
Ideal for 
hame,, shop, farm and indus- 
trial use., ' Expert work on 
FIRST job. POWERFUL glass 
insulated ‘transformer welds 
347” metals with 14” rods, 4 
heat settings 20 to 80 amps. 
Operates on 110 Volt AC line 
fused for 30 amps. Complete with fibre glass helmet, electrode 
holder, ground clamp ane cables, solder. assorted rods and sim- 
plified welding manual, DOUBLE PROTECTION GUARANTEE. 
10 day money back trial one full 5-yr. 
retum. Ppa will repair or ren 
ODAY, Complete Ready 


SEND. ONLY 6.00. "8 plus C.0.D, delivery c 
livery in f Welde: anni ines ant erates 


Tea so. details 
DYNAMIC KECAM at 


ji 
FEDERAL . 
ILL. 60616 
BUILD 


mese BEAUTIFUL CLOCKS 


Now at big savings! Send just $1 for 
plans & instructions to build choice 
of: (A) Grandfather (B) Steeple 
(C) Grandmother plus information- 
packed catalog of movements, dials, 
parts & kits to build these & 16 
other fine clocks, All 3 plans $2.50. 
Catalog alone—25¢. 


MASON & SULLIVAN COMPANY 
Dept. PS, Osterville, Mass. 02655 


20 Pet Seahorses $2.50 
Free Kit with Seashells, Coral, Food and in- 
structions. Keep these nating pets in a 
jar or fishbowl, See the ‘father Seahorse give 
birth to live ponies, SPECIAL OFFER: Or- 
der pre mane pa E 
hies (total 20 seahe ) for only $2.50. One 
mated pair only $1.75 LIVE DELIVERY 
GUARANTEED. 
AQUALAND PET CENTER 
P.O. Box 130, Dept. PS-1 
Shenandoah | Sta. .» Miami, Fla. 33145 


INVENTORS 


PATENT SEARCHES IN U.S. PATENT OFFICE 
l aapa Engineering and Patent Sales Promotion 
Certificate and Patent Information 


GERi ‘SPECTOR Licensed Patent Engineer 


U. S. Patent Office Former Examiner, 3615 Woolworth Bldg, New York 


ranty, If inoperative 


make your own 


he Gem Maker comes complete With all 
necessary equipment, including a super-charged 
diamond blade for sawing, and all the wheels for 
grinding, shaping and polishing; also complete 
instructions, The complete equipment as shown, 
jess motor and belt for only s39.50 
.b., Burlington, Wisconsin, Write to- 
for information and litera- go 


Bal MANUFACTURING CO. 
Dept. $ Burlington, Wis. 


CATALOG of exceptionally useful tools rarely found in 
stores or other catalogs. Industrial—professional quality only. 
Used by wood & metal workers, repairmen, welders, machin- 
ists, clock, watch and instrument makers, jewelers and model 
makers. Brookstone tools solve problems—make work easier, 
more fun. We ship same day. Send 25¢ 


BROOKSTONE CO. worrninaron, mass. 01098 
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A No-Guess Telescopic Sight 
Continued from page 144 

Previously, the only solution was to 
guess at the range, try to correct by aim- 
ing high, and hope for the best. With its 
trajectory-compensating cam, this device 
gets rid of all the guesswork, so that 
long shots can be made with the cross- 
hairs directly on target. 

The original 6X Auto/Range, intro- 
duced last year, compensates for ranges 
up to 500 yards. This is fine for western 
hunting where extreme long shots are 
common, but it proved to be more than 
the average hunter needs. The new 4X 
model, good to 350 yards, provides long- 
range accuracy without awkwardness for 
small, fast-moving game at closer range. 

Adjusting the device for a long shot 
takes only a few seconds. Above the 
crosshairs is a pair of adjustable wires 
that, in the open position, encloses a 
space of 18 inches on a target 100 yards 
away. This is the average body thick- 
ness from shoulder to brisket of most 
large game animals. Turning the knob 
on the scope’s range ring brings the wires 
closer together. To prepare for a long 
shot, you rotate the knob until the wires 
bracket the body of your quarry. 

Ready to shoot. The range compensa- 
tion is done by the precision cam at- 
tached to the range ring and riding on 
an extension of the mounting rail. Set- 
ting the wires rotates the cam, aligning 
the scope to correct for bullet drop. No 
matter what the range, you’re ready to 
shoot. 

The cams are engineered according to 
the ballistic characteristics of your am- 
munition. They are available for most 
popular cartridges and are very easy to 
install. 

Both the 4X and 6X models sell for 
about $100, complete with mounting rail. 
Additional cams cost five dollars. The 
company says that variable power units 
will be for sale soon. 

The Auto/Range was invented by a 
26-year-old Army captain, Jim Leather- 


| wood, to improve his own shooting. He 


is an accomplished tinkerer as well as an 
experienced hunter, and his solution to 
the trajectory problem is as simple as it 
is practical Any hunter who’s ever 
muffed a long shot by guessing wrong 
will thank him. 


An Air House for Big Winter Projects 
Continued from page 135] 
no seams in the one-piece polyethylene; 
the curved appearance comes from mere- 
ly gathering the two ends. 

Almost any fan will inflate the build- 
ing. A 15- or 18-inch exhaust fan is ideal. 
No air lock is necessary for a structure of 
this size. The door may even be left 
open without the plastic collapsing. When 
the door is closed, the hinged panel be- 
side it serves as a crude pressure valve, 
keeping a constant pressure on the skin. 
Depending on the size of the fan, the 
vent should stay open six to eight inches. 

The entry platform should be anchored 
or weighted. Under ordinary conditions 
it will stay put, but a stiff breeze could 
shift it a bit. 

Sandbags anchor edges. You need about 
100 two-foot sandbags for the house 
shown. I made these from four-inch-di- 
ameter polyethylene tubing, tied at each 
end. Lay them end to end in the shape 
of the house; place the plastic sheet in 
the center and unroll it toward each end. 
Gather and tape the ends, just as you’d 
close a plastic bread bag. 

Pull one of these ends over the entry 
unit—the frame of which should have its 
edges sheathed in foam rubber to prevent 
damage to the fragile film during infla- 
tion. Cut a hole for the fan intake and 
staple the plastic around the fan frame 
only. After securing all edges of the film 
to the sandbags by applying a piece of 
tape every two or three feet, start the fan. 
When inflation is complete (about 10 
minutes) , cut an entry hole and staple the 
edges of the cut to the frame of the door 
and vent panel. 

If your ground is very uneven, or if 
the structure is to be semipermanent (it 
only stays up, of course, as long as the 
fan is operating; turn the fan off and the 
plastic will gradually sink to earth like a 
leaky balloon), you may want to seal 
the edges by burying the sandbags in a 
trench about eight inches deep. If you do, 
you can omit the taping. Just wrap the 
film around the bag for more friction and 
backfill the trench. 


Now you're ready to build a boat in | 
a bottle—a bottle you can walk around in. | 


And you can forget the old worry about 
getting the boat through the door when 
it’s built. Just deflate the building. GE= 


for outdoors, indoors, home, 
office, farm, camping 


BIG, BRAWNY, 
DURABLE 


9x12 FT. 
TARPAULINS 


. . UNBELIEVABLE VALUE! 


cn 10"° 
e MILDEWPROOF 
e ROTPROOF 


“Instant garage” for cars, machinery, toys... 
tent floor . . . construction and storage shield 

. a million uses. Pay for themselves in no 
time in property saved! One piece construc- 
tion. No seams. Four heavy-duty metal, non- 
rusting grommet holes. Can be roped down 
securely. MONEY BACK IF NOT DELIGHTED. 

Send check or money order. Free catalog! 
Add 50c for postage, handling and insurance 
tor each Tarpaulin. 


JAY NORRIS CORP. Dept. LE-2 
31 Hanse Ave., Freeport, New York 11520 


BUILD YOUR OWN eam 

KART or MINI egi 1 

FRAME for less than : 1 
pee exes ORS, ae 
I 
' 


J inexpensive materials to build your own pro fessional Kart or Min Cycle at 
home! Easy to build! Step by step procedures! Plans only $1 Both $2, 
j CONTEA DUARANTEE Send check, cosh or money erder to: 


915 NORTH HOLLYWOOD WAY 
[GO CYCLE dent PS1 Sunsann CALIFORNIA 91505 © | 


MOLDS mm 


for making < 


Ornamental ut ar 
Tema... 
Book about Aluminum 


Molds with prices and @ 


production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY, 
P.O. BOX 89 e HICKORY 7, N. C. 28601 
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IS YOUR BODY GENERATING 
ITS FULL 14 HORSEPOWER? 
IF NOT, GIVE IT A TUNE-UP! 


In top condition, the human body can generate as much as 14 
horsepower! Can you? If you're like most men you're not in 
good enough shape. But you can be! Regardless of your age, 
weight or present physical prowess, you can tune your body to 
peak performance by following the scientific fitness program in 
the FITNESS AND MEDICAL GUIDE. 


“A manual particularly well suited to the relatively sedentary 


man whatever his age...” Booklist, Chicago 


es, this superb book can help you get in top 

shape and stay there. And, the physical fitness 
program it gives you does much more than just firm 
flabby muscles, flatten your mid section and give you 
a more vital, youthful look. It improves efficiency of 
heart, lungs, circulation! Your overall body strength 
increases, endurance goes up, flexibility and coordi- 
nation improve. You're less tense, don’t tire as easily! 

A Progressive Fitness Program 

You ease into a program of regular exercise that 
takes you progressively from your present level of 
fitness to as high a level as you want! You learn the 
value of jogging and isometrics and how they can 
help you maintain peak shape. And, every exercise, 
every technique is clearly illustrated. 


A Health and Medical Guide! 
You get not just exercise but everything about good 
health! Learn all about nutrition and diet, hormones, 
pep pills, insomnia, fatigue, smoking and drinking, 
cholesterol, natural foods, overweight, vitamins... 
and more! Common medical fallacies are explored, 
exploded—and you get the real facts! 

All the Latest First Aid Techniques, Too! 
There's a complete run-down of first aid techniques, 
too, including life-saving emergency procedures like 
mouth-to-mouth resuscitation, closed heart massage, 
how to deal with internal bleeding, tourniquets, pres- 
sure points, what to do for choking, shock, poison- 
ing, fractures, sunstroke—every emergency you can 
think of! 

How to Cope with Outdoor Emergencies 
Survival techniques for those emergencies that could 
never happen to you—but just might! How to survive 
in high altitudes, dry desert heat, extreme cold. 
In-the-know techniques for frostbite prevention, 
insulation control, body dehydration. An incredible 
“drownproofing” system that works for swimmers 
and non-swimmers alike! 

Yes, Lawrence Galton’s OUTDOORSMAN’S FITNESS 
AND MEDICAL GUIDE, originally conceived to meet the 
sportsman’s unusually high fitness standards, will 
tune you up to an amazing new high! You'll feel the 
difference and you'll see the difference in improved 
strength, vitality and stamina! Why not put this great 
guide to work for you starting today! Just clip and 
mail the coupon for a no-risk, 10-day FREE trial! 


NEARLY 300 FACT-PACKED PAGES! 
OVER 100 ILLUSTRATIONS! 
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ISOMETRIC back pull-ups 
head the list of 
back strengtheners! 


FITNESS DRILL: 
After the warmup, 
circle bends 

are best! 


CLOSED HEART MASSAGE: 
Just one of many 
valuable emergency 
techniques given! 


POPULAR SCIENCE | 
44 Hillside Avenue, Manhasset, N.Y. 11030 

Please rush my copy of OUTDOORSMAN'S FITNESS | 
AND MEDICAL GUIDE for 10 days’ free trial. If I’m | 
not delighted, I may return it and owe nothing, Other- 
wise, you will bill me only $4.50 (plus postage) as | 
payment in full. | 


es 
Address. 


City. State — zy 1 1 11] 


O SAVE! Check here if you include cash with your 
order. We pay postage. Same return privilege. 


MAIL TODAY FOR 10-DAY FREE TRIAL! 


Built-In Buoyancy Saves Lives 
Continued from page 116 
an outboard well with two drain plugs 
aft. By permanently removing the stop- 
pers, an equilibrium point is reached 
where water enters and exits constantly. 
In a following sea, wave crests bring 
slightly more than usual aboard; troughs 
permit the level to drop below normal. 

I’m personally partial to the self-bail- 
ing cockpit for any boat that’s used near 
inlets, through surf, or in rougher open 
lake waters. Instead of trying to keep 
water out of a boat, you virtually invite 
it aboard and then let it run out expedi- 
tiously. With drainage from the accom- 
modation floor and flotation foam be- 
neath, you’re in excellent shape in any 
weather short of a hurricane. 

Sandwich construction. The popular 
Boston Whaler is a sandwich—two fiber- 
glass hulls with hardened plastic foam 
between them. The craft is molded in a 
single operation. Two halves of the mold 
are covered with fiberglass, the mold is 
closed, and liquid polyurethane foam 
poured into the cavity. As it cures, the 
foam expands and hardens, adhering 
to the fiberglass and forcing it to the 
contour of the mold. 

“An accidental puncture of the outer 
fiberglass shell presents no emergency,” 
says Dick Fisher of the Fisher Pierce 
Company. “The hull will not leak, and 
repairs can be made later. In addition 
to its safety value, fiberglass-foam sand- 
wich construction eliminates the drum- 
ming noise that’s usually associated with 
fiberglass boats.” 

Some makers of aluminum fishing boats 
and large fiberglass hulls put a horse 
collar of buoyant material outside the 
gunwales. If punctured, these hulls won’t 
sink below this point. 

On small aluminum fishing boats, there 
can be no practical application of these 
upright flotation methods without total 
design changes. These craft probably 
need substantial gunwales under which 
foam could be placed. 

Don’t buy a new boat without making 
inquiries about its intrinsic flotation ma- 
terials. Ideally, sufficient buoyancy ex- 
ists if your boat will stay afloat when 
full of water and with passengers cling- 
ing to it. Such a boat could truly be a 
lifesaver for your family. Gs) 


GOVT. SURPLUS arcas SAVE 1s 90% 


ELECTRIC GEAR MOTOR 


Heavy duty, all ball bearing const. Rated 
H.P. @ 24 V.D. 


24 
shaft free wheels with power off. Reversible. 1612" L x 512” 
dia. Like NEW. Tested prior to shpg. Approx. GOVT COST 


V.D.C. Contains magnetic el clutch. 1147 
$250. Shpg. wt. 40 Ibs. $27.50 (Sik. #2410) A 


4 ELECTRIC aY TILITY PUMP 

[ Ñ Output up to 360 gal. per hr. @ 18 
PSE Exe” ror water, fudi. insecticiden 

ete. Aluminum, construction. Runs on 

12 or 24 V.D.C. Explosion-proof 

Inlet & Outlet ports are 14” pipe, Draws 5.2 amps. 9 
V. Approx. VT COST $150. Shpg. wt. 8 ibs. NEW 

314.50 stk) 2408) " 


Cen eR e AoA 


JET GENERATOR ARC WELDING KI 


. 400 AMP DC continuous duty @ 3700 RPM 
1 600 AM ittent. 


atalox with 1000's of 


o deposit required for 
5a, anles tax. Include zip. 
stomers 


Dept. PS169 
alif. 90230 


VARIABLE SPEED TRIGGER 
PORTABLE ELECTRIC DRILLS 


SOLID STATE DESIGN SWITCH 
CONVERTS SINGLE SPEED 


1⁄4” AND ” 


aT 


A DRILLS TO 
VARIABLE SPEED TRIGGER 


Variable speed squeeze trigger switch 
exactly replaces single speed switch. 

Three available models will fit most drills 

made in tt t 10 years. Supply drill 
manufacturer and drili model number. 
65 postage paid. Switch plus detailed 

to install in 5 min- 


35. 

instructions. Eas; 
es. Guaranteed. No C.O.D. please. 

Write for literature and fuil size photos. 


Motors-Controls Co., Box 91H, Mequon, Wisconsin 53092 


Now Possible To 
Shrink Hemorrhoids 


And Promptly Stop Itching, 
Relieve Pain In Most Cases. 


Science has found a medication with 
the ability, in most cases—to stop 
burning itch, relieve pain and actually 
shrink hemorrhoids. 

In case after case doctors proved, 
while gently relieving pain and itch- 
ing, actual reduction (shrinkage) took 
place. 

The answer is Preparation H®— 
there is no other formula like it for 
hemorrhoids. Preparation H also 
soothes inflamed, irritated tissues and 
helps prevent further infection. In 
ointment or suppository form. 
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Robot Lawn Mower Works While You Rest 
Continued from page 138] 


to be done, once the Mowbot has wan- 
dered its way around all the area within 
its scope. You do this handwork with the 
machine on a leash. Or you break out a 
conventional mower (electrical, why 
not?) to do edging and tight quarters. 

Working on a leash. A six-foot length 
of electrical cord with a control box plugs 
into the back of the Mowbot, so you can 
guide it around the yard. When the leash 
is attached, the sensors no longer respond 
to the border wire. 

The control box provides stop, start, 
left, and right. Push “start,” and the 
mower goes straight ahead. Push “left” 
or “right,” and the mower pivots on one 
drive wheel until you release the direc- 
tion button. The machine won’t describe 
a curve—and that’s a drawback. Running 
it along a curved line (like the edge of a 
driveway, terrace, or pool), you have to 
nudge the turn button repeatedly, guid- 
ing the mower into a series of chords or 
tangents. You soon learn how to follow 
curves, even though jerkily. 

The border wire. The UF 14 wire carry- 
ing the turn-away signal goes about an 
inch down among the grass roots, in a 
permanent installation. Ordinarily, you 
lay it around the yard on the surface, 
held down with wire staples, until you’ve 
made a few runs, to check out position- 
ing. Then it’s a simple matter to slit the 
sod with a spade or edger, shove the wire 
into the slit, and tramp it down. Along 
flowerbeds and other cultivated areas, 
you put the wire a little distance beyond 
the edge of the grass. That way, the 
Mowbot works right up to the edge. 

Around midyard trees, you make three 
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Typical yard layout shows how border wire goes 
down to limit mower travel and keep it crisscrossing. 
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turns with the wire, as shown in the 
sample layout, to provide an extra-strong 
signal. The Mowbot ignores the wire 
leading to the tree and back for the reason 
that the two wires, with current passing 
in opposite directions, cancel each other. 

Since the Mowbot will run about three 
hours on a charge of its power pack, and 
since it will mow about 3,000 square feet 
of grass in that time, it is a good idea to 
zone the lawn into two or more areas if 
it exceeds the 3,000-foot limit. Then, in 
practice, you let the rig run around one 
zone until the battery goes down, re- 
charge, and do the other zone. (When 
the battery runs down, the machine stops; 
but there is still enough juice left to 
bring it back to the charger on a leash.) 

Double-zoning, of course, means extra 
wire and labor. Costs go up when a lawn 
is weird in shape, with many trees, posts, 
birdbaths, yard statues, etc., that must 
be wired out of the area to be cut. The 
Mowbot people estimate that it takes 
about two man-days to put the wire down 
in a typical yard. 

Other drawbacks. Although Mowbot is 
a revolutionary idea in lawn-mowing, it 
does have some limitations: 

e It will not back on its own power. 
In fact, to back it up by hand, you have 
to wrestle 125 pounds of machine against 
the resistance of its gear system and 
motor. On the other hand, this can be a 
plus: You can’t back over your foot. 

@ Although it will climb a steep grade, 
it will also run away in freewheeling down 
a steep grade. 

@ Although it will negotiate any un- 
evenness in terrain that you’d tolerate 
for a regular mower, it’s a sucker for 
small potholes. If a caster drops into one 
on a turn, the single driving wheel may 
not be able to push it out. And, owing 
to the hit-or-miss operation, that caster 
will surely drop into that cup-size de- 
pression sooner or later. 

Despite these drawbacks, chances are 
that the average home owner with a typi- 
cal lawn would find the Mowbot a joy to 
own and operate, if he can find the $800 
to buy it. After all, they say the best 
part of owning a Mowbot is sitting on the 
terrace, watching it helter-skelter around 
the yard chasing that invisible rabbit. . 


MAIL 
ORDER 


A selection of products available by m 
All merchandise sold on a money back guarantee. Order di 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4” of muscles 
to your chest—3” to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25¢ to cover postage and 
handling to Joe Weider, Dept. 100-19D, 


531 32nd St., Union City, N.J. 


VALUABLE ELECTRICAL KNOW-HOW 


t'How to Be Your Own Home Electrician, 
by George Daniels. Picture-clear instructions 
for handling everything from splices & 
switches to full service wiring. All about 
tools, codes, types of wire, indoor & out- 
door lighting, fuses, fluorescent lighting, 
etc. Plus essential electrical theory. Pointers 
on trouble shooting & circuit testing. Paper- 
back. Many photos & drawings. $1.95. Popu- 
lar Science Skill Books, 44 Hillside Ave., 
Manhasset, N.Y. 11030. 


GET MAIL ORDER RESULTS 


Mail Order Advertisers: Popular Science 
Monthly, offers you top-flight results at 
low cost. If you sell to men, find out how 
Popular Science can bring you the kind of 
results you're looking for. Reach the qual- 
ity market in the science-mechanical field 
with an ad in our next issue. Write or tele- 
phone today for complete information. 
Harry Fleischman, Popular Science Monthly, 
355 Lexington Ave., New York, N.Y. 10017. 
Phone: 212-687-3000. 


EVERY HANDYMAN NEEDS 
HANDY DANDYS 


Handy Dandys are sturdy, plastic caps that 
snap into a” pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of supplies, parts and 
small tools, ‘‘Try-'Em-Out Package’’ of 8 
only $1 ** 36 for $3.50 ** 72 for $6 ** 500 
for $36.50. Shipped USA postage prepaid— 
no C.O.D.s. Wickliffe Industries, inc., 
P.O. Box 286, Dept. PS-1, Wickliffe, Ohio 
44092. 


Thousands of 
exciting tool 
values! 


SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, 
gid and many other Nationally Adv 
brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 132 page tool catalog to- 
day. Silva Hardware Co., PSD-1. 107 Wal- 
nut St., Philadelphia, Pa. 19106. 


+ à 
FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of 
bodybuildi the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fast! Regard- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-27 
Northeastern, Dearborn, Mich. 48126. 


I for Popular Science readers. 
ctly from advertiser. Please include your zip code. 


STOP PAINTING TRUCKS 
Order Now! | New magnetic or adhesive 
signs. Raised letters in rugged moulded 
plastic. Custom made, easily transferrable 
from truck to truck. Tested to 120 mph. 
Choice of red, blue, black, green colors on 
white background. 11 x 20—$14.90 each. 
—14 x 24 $19.90 each. (Other sizes avail- 
able.) Specify size, wording, color and quan- 
tity when ordering. Send $10.00 deposit 
with order. Balance COD. Mail to: Signs By 
Carol, Box 2052, Sepulveda, Calif. 91343. 


MAKE 
DFLICIOUS 


WINE 


AT HOME! 


La 


NO SPECIAL EQUIPMENT NEEDED! 


Jacque LeClair's amazing new method for 
making delicious, mouthwatering wine—at 
only pennies a bottle. It's easy to make 
& completely legal (up to 200 gols. year- 
ly). No ‘‘kits'’ needed—use regular kitch- 
en utensils. This is really the best and 
easiest winemaking book ever developed. 
Absolutely guaranteed to please you or 


your money back—now only $3.98. Bon 
Apetite! European Book Co. (Box 5157) 1800 
Hazelwood Dr., Ft. Wayne, Indiana 46805. 


WATCH BAND CALENDARS 


See the date instantly on your wrist! These 
handy metal calendars fasten to the band of 
your wristwatch; fits either metal or leather 
bands. Printed on both sides (gold & chrome) 
to match watch. Set of 12 contains a new 
calendar for each month; starts with month 
order is received. Attractive gift box. Also 
available at quantity prices with imprint. 
Send $1.50 for each set or $7.50 for 6 sets 
‘to: Yoshida Co., Box 26878-C1, Los Angeles, 
Calif, 90026. 
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IMPORTED LOCK-BLADE KNIFE 


icki; locks into positio: 
Blade can't shut when in use. UT- 
TON release. 
fuied. Fine quality, 
steel razor-sharp blade. 
Narrow tapered 


size, yet 
stainless 


backbone 
trouble-free 
r knife fi 
men. Comfortable handle. 


guards Order now. 


aa NN ) 


Metal Piercing Throwing Knife 


Great for hunting game. Weighted, bal- 
anced for sure throwing accuracy. Hits 
with a hard smack. FAST, EASY TO 
THROW. Use for self defense. hunting. 
thrills., targets. Razor sharp cutlery 
steel. 10” long—Double edge. Wrapped 
leather handle. 99¢ (2 for $1.85) (3 for 
$2.75). Knife-throwing instructions 
FREE. Order Now. 99¢. 


Powerful, New, Trans lstorizee 


Listeni g Device 


The BIG EAR 


Tremendously Amplifies Sound 
Complete with Tripod & Earphones 


Here is the latest electronic marvel, 
the space age. Signal corps mod 


right out of 
lel works on the 


same principle as the fabulous Missile Tracking 
antennas. Aim the disk reflector in the direction of 


high flying 
special earp! 
tant for you to hear. The big 


panes and hear the jets roar in your 
ones. Pick up conversions too dis- 
18” reflector-disc 


concentrates sound waves into the transistor unit 


Only 


$1835 


plus $1.00 ernment agencies. 
& hd. be plugged in. 


and amplifies inaudible sounds loud 
and clear, Comes on a sturdy tripod 
with balance of aiming handle, anı 

supplied with stethoscope-' Ac i ear- 
phones. Similar to units used by gov- 
Tape recorder can 


WORLD CO., Dept. 1PS, 1 PARK AVE., NEW YORK, N.Y. 10016 


Amazing Block & Tackle 
LIFTS up to 
2000 LBS. 


Powerful work sav- 
er for hunters- tarm- 

rs—truck drivers— 
handymen: — anyone 
who has to do heavy 


{potable — weighs 
only 15 oz.—fits 


Easy one-hand op- 
eration. 


Unconditional 
GUARANTEE 


795 


This handy 
n, 


plus 75¢ 
postage 
Hoist has 


eri 
has to do heavy lifting or HA of large game, 
machinery, boats, ete. Finely engineered through- 
tof "host rade aluminum with steci axles, pre- 
Inbrteated Cor tire. Compicte with, 100 ft. nylon 
7 to 1 ratio ¢ lbs. test). waterproof 
carrying pouch, and ‘simple. instructions. 
Larch Co., Dept. 1112-A, Box 770 


Times Square Sta., New York, N.Y. 10036 


PLAY GUITAR 
a,m 7 DAYS 


ED SALE'S page system 
w nh $5.00 teaches you to play 
the first day 

xs by ear 
Contains 5: 


A 


a $1.00 Chord Finder of all thi 
chords used in popular music: 


Guitarist Book of 
TOTAL VALUE $7.00 


$938 
—ALL bihi ONLY 


stman $2.98 plus 
00 with order and 

no C.O.D. outaide Can 
.—pleàse remit with order.) 


Unconditivnul Money-Back Guarantee. 


_ED SALE, Studio 154-A, Avon by the Sea, N.J. 


Searching? 


Should you wait years to meet 
your match?? Take the opportu- 
nity to establish new friendships 
NOW! The computer has smashed the 
social time barrier . . . 


Request free 
questionnaire 
$10.00 fee 
payable 
when you 
return 
questionnaire. 


COM/PAIR SYSTEMS, Inc., PS-1 
194 Nassau St., Princeton, N.J. 08540 


Name. 


Address——_ 


City —_State—_ 
T Copyright 1966 COM/PAIR Systems Inc. 


STARTER KIT 


pE EEA E 
Jy A 


your shop or home 
With various grits 
and sizes with both 
flap-wheels and 
ufs — including 
our own compound 
for perfect finishing 
on flat, curved or ir- 
regular surfaces. 
woob, STIC; 
ETAL’ 


NG — 
‘ONE “ouTEITT 


STARTER KIT-10 includes 3 assorted flap- 
Wheels, 2 satin finishing wheels, 2, buffing 


Theel € ji bars of buffing compound 
LIST VALI s 


UE. 
INTRODUCTORY PRICE © 
Also Available: 


„Starter 


ut & Color, Rouge, Brings ‘out lus- 
trous, amooth ‘Anish on metin paus- 
Plated surfaces, Unpainted wood. $2.38 > 75¢ 


PP & SORAFFNER MEG. CO.. INC.. PS 


Schaffner Center, burgh, Pa. 15202 


DO-IT-YOURSELF CUCKOO KIT 


Everything for the r of a full 10” 
QUARTERHOUR CUCKOO CLI 

natural colors, with aoas bird and’ full 
cuckoo call. In large gift box, with full in- 
structions. Manufactured in Black Forest 


Unlimited, 
ee . Hollywood, C: 
After Jan. I, 1969 add $2.00. 


How To Build Your CABIN 


or MODERN VACATION HOME 
by Harry Walton 


Pole cabin with carport . . . Cali- 
fornia cabin and sundeck . . . 2-level 
vacation home—take your pick of 
the low-cost designs described in this 
amazing how-to guide. Twenty-two 
big, illustrated chapters give you 
start-to-finish instructions on how to 
turn that dream home into reality, 
How to select the site; how to choose 
plans and materials; how to lay foun: 
dations, erect frame structures; how 
to work with interior and exterior 
paneling, siding; how to construct 
porches, fireplaces, chimneys; right 
through water supply, waste disposal, 
power and heating. It'll be ready to 
move into before you know it. Hard 
paper bound. Only $1.95 per copy. 
POPULAR SCIENCE SKILL BOOKS 
44 Hillside Ave., Manhasset, N.Y. 11030 


How To Puna Your Own FU FURNITURE 


s, piy- 
ready-made cum- 


timet Oniy ‘81°95. Po 
a4 Hillside Ave., 


jar Selene 
Manhasset, 


ee Xk onks. 
N.Y. 11030 


UNITED 
CEREBRAL 
PALSY 


GLASS IF! 


CLASSIFIED ADS $1.75 per word per insertion, payable in for our records. Closing date for Mar. issue (on sale 
Savence, Minimum ‘ad. 1o words. ‘Adve! rtisers using B.O. Box Feb. 26th) is Jan. 1 No cancellation after Jan. 70th, 
number in ad must furnish complete name & street address Send copy and remittance O, K. Kelly, Classified Adv. Mgr. 


2 AUTO SUPPLIES & USE THIS HANDY INDEX El AVIATION 
EQUIPMENT TO FIND WHAT YOU WANT AIRCRAFT listings. Thousands every- 
ANTIQUE Car Pistons, Gaskets, Gears Ton $4. year. Aero Shopper, Hemtletio, 
Valves, Etc. Catalogue $1.10. Antique Auto | Advertising Agencies & Services . baas + » 
PS10 Milwaukee, Wisconsin 53204. Agents Wanted . Tear T. 


Antiques, Relics à indians Goods . 
FREE 
AUTOMOTIVE Tools. Equipment, Whole | Axtronauttex - aS | acre Publishers. 92SPh “Aviation Rori 


sale, Name Brands, Price List, Write: Eb- | Athletic Equipment’ 70 | Fallbrook, California 92028, 


co, 202 Route 46, Little Ferry, New Jer- | Author's Service o-oo occas 2 
3 HOMEBUILT: Real Enclosed Helico) tor, 
5 |24 Pages Ideas, Information, $2.50. Build 

8 

8 


Aviation . 

ELECTRONIC delayed triggering auto- 
mobile burglar alarms. $12.99 plus $1.00 | pias g Anima 
for shipping. Complete, Autominder, 4480 e mip r oeer pg A eA EAN i 
Broady. ad, Clevealnd, Ohio 44109. Body-Building, Self Defense Course: 


CROSLEY And Foreign Car Parts Dis- | Books & Magazines s.e... 


Business Opportunities 
counts. Service, 616 Burnside, Inwood, New | Business Opportunities 


York 11606. Mailing Lists 

FORD Parts 1909 To 1948. Largest, Most | Buy It Wholesale . 
Recent Catalog Available. Send Si. In- | Cameras & Photo Supplies” 
clude Zip Code With Order. Specialized | Camping Equipment & Tents . 


Cartooning, Sign Painting « 
Ante! EANA, 301-P1 Adams, Houston, Texas | Oins & Currency . 


sey 07643. Auto Trailers & Campe: 

e “Executive” Helicopter. Drawings. Speci- 
fications, $2.00. Helicopter Development, 
7 | Box PS147, Washington, N.J. 07882. 


47 AVIATION Surplus Big Catalogue, 50c 
(Refundable). Box 52PS3, Thomasville, 
Pennsylvania 17364. 


AIRBOAT, Snowplane, Gyrocopter, Hov- 
18 | ercraft Propellers. 
Kits, Plans, Mounts, 


Daaa i =e Maxwell, Box 3301G, Ft. Worth, Texas 
ei " 
3 AUTO TRAILERS & Do-It-Yourself fase ini 26108. 

CAMPERS Earthworms, Crickets, Frogs . HELICOPTER, One-Man, Portable Kits, 


Plans, Information 25c. Photos and thre 
view drawings $1.00. Compcop, Box 1267, 
Redwood City, California 94064. 


BARTLETT Flying Saucer. Amazing ma- 
chine hovers 200 lb. man over land/water. 
owered by ordinary lawn mower engine. 


PICKUP Camper. Trailer or Pickup- | Electrical Supplies & Faulpment . 
Cover . Build Yourself. Save! Complete ins, Raceways . 
Plans $3.95 each. Cover plans $2.00. Econo- Bryans, 
line Bus or Van, Bus Conversion drawings, 


$2.95 each. Satisfaction Guaranteed. Equip- | Engineering & Professional $ Ser 


10c. Viking Camper Supply, 99-J Glen- | Field Glasses. Telescope: asy to build. Fun to fly. Complete Plans 
wood, Minneapolis, Minnesota 55403. Oae ae! : Kit Brochure. and Photo Review $3.00. 
| Por saletinine, Write: Herb Bartlett, Box 3234-B, Scotts- 
For the Home . 
4 MOTORCYCLES, BICYCLES dale. Ariz. 85257. 
& SUPPLIES Gemstone & Costume Je eiry | 

eS Stan 6 ASTRONAUTICS 

ew. used. parts. accessories, all models: | HI-FI ROCKETS, New Illustrated Catalog 25c. 


New, used parts, accessories, all models. | HOFI “as 
Bulletin 35c. Knuth’s (Factory Dealer), | Hobbles & Collections 
2491 W. Fond du Lac, Milwaukee, Wiscon- | Household Pete. 


sin 53206. Hunting & Fishing Information .. 


BUILD Your Own Minibike! NO WELD- | Inventions Wanted 
ING REQUIRED!! Plans $1.50. Westate | Jokes & Novelties 
Enterprises, Dept. PS-1, Box 9216, San | Loans by Mail 
Jose. California 95117. Magie Tricks. Pi 


SNOW Vehicle & Kart Catalog. Hop | Minerais a tire 
up accessories—speed and performance Miscellaneous . 
pauipment mantels engine mounts. ex- | Models—Ships, Planes, Rockets .. 
haust systems. Send 25c. G.E.M. Products, | Moneymaking Opportunities . . 


496 East St. Charles, Carol Stream, Tili- | Motion Picture AN 
Otoreycles, Bieyeies Pi 
pota eoret, Musieat ‘Instruments. = : 


HONDA 50-90-160 Speed Equipment. | of Interest to Women 
Cams-Big Bore-Stroker. Columbia Engi- | Old Gold, Jewelry W 
neering, 2105 E. 37th St., Los Angeles, | Patents for 
California 90058. perpoael SS 

phonograph Record 

CONVERT Bicycle To Motorbike! Plans | Photo Finis 
— $2; Go-Cart Plans — $2; Snowmobile | Plastics .. 
Plans — $3. Go-Byk Industries, Rothsay, poate, 2 
aN Profitavle Occupations 

PEUGEOT Motorbike. 2 Cycle 50 CC. pees Ae cippa 
New at salvage price. 4 models. Send 25 | Rem Estate 
gents in coin for information, Kenit, 4513 | Rubper Stamps & Ofi 
Highway 80 West, Jackson. Mi: Salesmen—Distributors 
Science & Chemistry . 


4A SNOWMOBILES Snowmobiles . 


Single and multistage kits, cones, engines, 

launchers, trackers, rocket aerial cameras, 

Šo | technical information. Fast Service, Estes 
Industries, Penrose 32, Colorado 81240. 


ROCKETS!! 2000 feet altitude. Powerful 
motors — Kits — Tubes — Cones — Para- 
chutes Launchers. New Illustrated Cat- 
alog — Rocket Data — Diagrams — 25c. 
| Rush Delivery. Centuri Aerospace, Box 

1988. Phoenix. Arizona 85001. 


SATURN-APOLLO LAUNCH. Latest 


00 Postpaid. Fpa Bldg., Box 20! 
Satenite Beach, Fla, 32935 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT Kits. Molded Fiberglass. Save 
money—assemble yourself. Factory molded 
sections Bend, into one-piece craft. 30 mod- 
els—14 33’. Cruisers, Runabouts, 
Houseboats, Sailboats. Big line accessories, 
motors, trailers. Easy terms. Free 88 page 
catalog. Luger, Dept. AC-69, 9200 Inter- 
sae 35W South, Minneapolis, Minnesota 


Song Writ 
SNOWMOBILES—Factory Direct Prices. a 

Save 20%. 6 latest 1969 models, 10-24 HP. 

Free Inspection Money back Guarantee. 

Easy terms. Free catalog. Luger, Dept. 

SA-68, 9200 Bloomington Freeway, Minne- 

apolis, Minnesota 55431. 


ENOWMODILE Kits $25. Plans and pho- 
$1. Information 10c. Compcop. Box 
$967, Redwood City, California 94064. 


Wanted to Buy .. 
Watches, Clocks —Sates 
Wearing’ Apparel . 


PLANS, Full Size Patterns, Frame Kits 
with step-by-step instructions specially for 
amateurs. New “Glen L” Boats 8’ to 36” 
Sail. Jets, Inboards, Outboards, Cruisers, 
Houseboats. Hot Boats. Catamarans, Hy- 
dros “plus” boat trailers and a camper. 
Send 50c for complete catalog. New “How 
To Build Boat Trailers” Book $3.00 ppd. 
Glen Marine, 9152 Rosecrans, Seiltowen, 
California 90706. 
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NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free catalog. 
Stokes Marine Supply. Dept. 23, Cold- 
water, Michigan 49036. 


BUILD your own Swimming Pool. Com- 
i yee plans $5.00 (refundable) or catalog | 
‘ool, Dept. PS-169. Box 7, Cohasset, 
Massachusetts 02025. 


FULL size. cut-to-shape boat patterns, 
blueprints. Send 60c for big New illus- 
trated ‘“‘Build a Boat” 
Fishing Boats, Garvies, Cruisers, Catama- 
Tans, Houseboats—7'2 to 38’ “How to 
build a Boat” booklet $2.50. 20% Winter 
discount. Cleveland Boat Blueprint Co., 
Box 18250, Cleveland. Ohio 44118. 


NEW 1968 McCulloch and Omer i Out- 
boards. 4 H.P. $108.00 . . . 712-$22: 
9 Electric Start $288.00 ‘18- $3 
40 Electric $514.00 . . . 6! 

All Sizes |. . Literature 50c. Elec- 
tra Marine, 1427 Broadway. Brooklyn. New 
York 11221. 


BOAT PLANS, FRAME KITS, 

BOAT KITS. World's largest catalog— 
Over 200 top designs for the amateur 
builders. New catalog includes Cruisers, 
Runabouts, Deep vee's. Catamarans. Tri 
marans, Houseboats. Sailboats from Small 
Sail Fish to 34 ft. motor sailers, large 
selection of inboard and outboard Hy- 


droplanes. Send $1.00 for large new plan | 


& kit catalog or $2.00 for catalog plus 
Boat Builder’s Guide. Clark Craft Boat 
Company, 16-S Aqua Lane, Tonawanda, 
New York 14150. 


PROFESSIONAL Marine Engines from 


catalog includes | 


16. 0 
5 Electric $698.00 | 


Star Marine kits. Engines—Gears—Props | 


—Everything necessary for your boat pro- 
pulsion. Write for free brochure. Star Ma- 


rine Engine Works, Berkeley, | Calif. 94710, | 


FREE catalogue—plans for canoes. ka- | 
115 McGavock | 


‘aks, accessories. Clark, 
ike, Nashville, Tennessee 37214. 


FIBERGLASS. Resin, 


Foam. Brass, 


bronze screws. Prepaid. no tax. Boat plans | 
Catalog 25c. Stiles, 11-S Mantua Hts., New | 


Jersey 08051. o 


PARTIALLY Assembled Canoe, Kayak 
Kits, $20.00 Up. Free Literature, Cristy 
Jan Canoes, 424 W. Cedar, Hillsboro, Ore- 
gon 97123. 


BUILD YOUR | _ OWN FIBERGLASS | 
BOAT. Detailed brochure, 25c. IABBS. 
Box 400G. Minco, Oklahoma 73059. 


BATTERIES, 
GENERATORS, ETC. 
COMPLETE Rebuilding Manuals!!! Bat- 
teries $3.00. Hydraulic Jacks $3.00. C.O. 


ACi cape. Write today! Bayer Publications 
938FR Betty Avenue, Neenah. Wisc. 54956. 


9 


ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTRIC power units—5-KW to 45- 
KW, gasoline and diesel. K. A, Weimer, 
1300 Richard Road. Decatur. Ga. 3003: 


ELECTROPLATING Equipment 
Supplies. Send $1, Refundable. For For- 
mulas, Equipment Guide. Operation Data 
And Catalog. HBS Equipment Division. 
Dept. N7, 3543 East 16th. Los Angeles, 
California 90023. 


APPLIANCE — Lamp parts. Wholesale 
catalogue 25c. Seco. 109 South 20th Street, 
Birmingham, Alabama 35233. 


| 
| 
| 


And | 


| that can 


| ties, 


OPERATE any size overhead door with 
unusual quietness and ease, Exclusive new 
cadmium plated nylon rollers mii ball 
bearing center. Outwears any roller. 10 
roller set $19.95 Ppd. Additional rollers 
$1.90 each. Catalogue free with order. No 


C.O.D. Money back guarantee. C & C Sales 


Co: 2015 Utica Ave., Brooklyn, New 
į York 11234. 
12 HOME CRAFTSMAN 


BIG Steam Engines. Kits, Catalog 5i 
Reliable Industries, New Baltimore, Machi: 
gan 48047. 


6-VOLT Stewart Warner F head 2- 
speed motor 814” L. 3” W. H. 532 Ibs. 
sa 95. Free Catalog. T.K. Sales, 4708 N. 
Pulaski Road, Chicago, Ill. 6 


OPERATE Three Phase Motors from 
Single Phase. Three Ways. $2.00. Donald 
Howell, Barnesville, Ohio 43713. 


18 CAMERAS & PHOTO 


SUPPLIES 


PICTURE Framing Clampless Assembly, 


Colorful Matting. Beautiful Mouldings, 
Our Know-How Brings You ae] 
Framing Business. Write: Japs, 


Seventh North. Hopkins. Munnesote, errs 


101 PATTERNS of smart Gifts, Novel- 
Shelves, Action Windmills. plus 

“Make Money Jig Sawing.” $1.00. Master- 

craft J5S, 7041 Olcott. Chicago 60631. 


STAINED Glass Hobby Supplies. In- 
structions. Wittemore-Durgin, Box 2065X, 
Hanover, Massachusetts 02339. 


FREE! World's largest leathercraft cata- 
log. Hundreds of Make-it Ideas. Tandy 
Leather Co., 0., Dept. - 3-67, Fort Worth, Texas 


CABINETMAKING Made easy and, 
“How To Make Formica Counter Tops.” 
two excellent Guides le# you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals. Extraordinary Guides bring Mas- 
ter Craftsman’s shortcut methods. Satis- 
faction guaranteed. Write: Japs. 126-L 
Seventh North, Hopkins, Minnesota 55343. 


WOODWORKING Catalog and Manual 
25c. Plus free “101 Project Ideas.” World's 
most beautiful veneers, lumber. plywood! 
Wood finishing, upholstery supplies. Cane. 
Lamp parts. Furniture hardware. Animal 
Whittling blocks. 2.000 workshop products. 
Constantine 2053-A Eastchester Road, 
Bronx. 10461, 


PHOTOGRAPHY For Pleasure Or Profit. 
Learn at home. Practical basic training. 
Long established school. Free booklet. 
American School of Photography, 835 Di- 
versey Parkway, Dept. 676-021, Chicago, 
Ilinois 60614. 


| 


19 MOTION PICTURE & 
COLOR SLIDES 
16MM CLASSICS, Catalog 25c. Manbeck 
Pictures, 3621-5 Wakonda Drive, Des 


Moines, Iowa 50321. 


175-FOOT 8MM. PREVUE MOVIE .. . 
Only $1.99. See Laurel & Hardy. Chap- 
lin. Fairbanks, Keystone Cops, Gish, Picl 
ford. Chaney . . . comedy, drama, adven- 
ture, history from the silents! Taste the 


Free catalog. Blackhawk Films, 701 East- 
in-Phelan Bldg., Davenport, Iowa 52808. 


FREE! 64-page catsiog. 8-16mm Sim, 
aig processing equipment. Super! 
448 N. Wells, Chicago, Illinois $0600, 


POR SNR, SAMPLER . 
20° Sesi” 2 x $1.00. Free catalog 
Hundreds of Heg “travel; circus, wild- 
life, flowers, railroads, war, etc. Order to- 
day. Blackhawk Films, SOERA SIAN 


*FREE Catalog—over 10.000 handicraft 
items. Supreme Handicrafts. pos 395-PS, 
Sioux + Fall is, South Dakota 57101 

EXOTIC and domestic hardwoods cata- 
log. 10c. Wood Product Specialties, 30 
Bartholomew Ave., Hartford, Connecticut 
06108. Dept. R-15. 


STAINED Glass lamp kits and soppiies: 
Garelog 10c. Ascherl Studios, 869 Center 
Road, Hinckley, Ohio 44233. 


SQUAREKNOTTERS: Make belts. hand- 
bags, lanyards, dog leashes, etc. Special 
offer! Beginner’s book. catalog and quality 
cord samples 25c. P. C. Herwig Ci 


i1-P1, 364 Clinton St., Brooklyn, mr 
York 11201. 
13 TOOLS & MACHINERY 


HOME CRAFTSMEN INVENTORS 

DOES Zou, home workshop need a drill 
ress vise. hydraulic bench press. a melt- 
ing furnace. etc? If so, “EDCO TOOL 
PRINTS" can help you. They're DELIB- 
ERATELY DESIGNED to look profession- 
al, a pleasure to build and economical. 
For tool prints with this threefold value, 
constructed with simple tools, 

“EDCO TOOL PRINTS”, 306 Por- 
y. Tracy, California 95376. Litera- 


10 WELDING, SOLDERING 

WELDERS — 110/220. 150 Amperes SMALL Foundry Furnaces, Supplies. 
$49. ss on tae, AMG Inner. Schenectady. | Free Literature. Pyramid Co., 3736 South 
New Yi 7th. Avenue, Phoenix, Arizona 85041. 


NEW “225 Amp. Continuous Current Con- 
trol Welder $93.00, Delivered, Werts Weld- 
ing Supply, La Salle. Illinois 61301. 


W DO-IT-YOURSELF 


CUCKOO Clock Kit $9.95. MRB, 1924 
Gridley N.E., Canton, Ohio 44705. 


WATER!! Drill Your Own Well the 
easy, economical way with Amazing New 
Invention. Save 75’7. Free information. 
DeepRock Drilling Company, Opelika, Ala- 
bama 36801. 


BURGLAR-Fire Alarm supplies and in- 


formation. Free Catalog. Protecto Alarm 
Sales, Box 357, Birch Run. Mich. 48415. 
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12”x18"x2” GRANITE surface plate, $29.95 
plus postage. Accuracy + .00015". Precision 
Granite, 11550 Larch, Minneapolis, Minne- 
sota 55433. 


MILLING Machine, Castings Available. 
Blueprints $1.00. Microm, Box 2313, Santa 
Ana. California 92707. 


MICROMETERS — Indicators — Small 


Lathes. Direct Supply. 1424 Barclay, 
Springfield. Ohio 45505. 
14 ENGINES & MOTORS 


REWIND car generator for 110 V.A. 
power plant. Plans $2.00. R. Schmauss, 
1228 E. Cass St.. Tampa. Florida. 


Bldg.. Davenport, Iowa 52801 


FREE Catalogues. 5,000 8-16MM Films. 
International-S Films, Greenvale, N.Y. 


16MM SOUND-Projectors, Films, New, 
Used for Sale. Free Catalog, National 
Cinema. 333 W. 57th St., New York City, 
New York 10019. 


16mm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago. 


35 MM COLOR Slides, 10, 0.671 Individual- 


“35MM “SOUND | Movie Trailers. Provizor. 
Severe Place, Culver City, California 


UNUSUAL movie supplies. Free circular. 
Esoh, 47th Holly, Kansas City, Mo. 64112. 

8mm. SUPER 8 16mm. film processing. 
duplicating, enlarging. reducing. rejuve- 
nating. Fresh film. Movie subjects. List 
25c. Movies, 614 Washington, Allentown, 
Penna. 18102. 


SPACE-Nature-Underwater slides. Sam- 
ple slide 25c, free catalog. {mRE. Box 
608. Dana Point, California 92629. 


20 PHOTO FINISHING, 


PHOTOCOPIES, ETC. 


CAMERA Fans! Expert photofinishing 
and fresh Kodak film returned: 8MM 
Kodachrome _ $3.45; 8 Exp. Kodacolor 
$3. 40; 35MM Kodachrome. 20 ‘slides. $3.15; 

8 Exp. black & white 99c. We give you 
free photo stamps to redeem for gifts. 
Satisfaction guaranteed. Send exposed film 
or request mailers and complete price list. 
Direct Mail Photo, Box 8352-PS, Pitts- 
burgh, Pennsylvania 15218. 


21 HOBBIES & 


COLLECTIONS 
COLLECT Military Miniatures. 500 mod- 


els. Catalog 50c. Bussler, Box 107-E, Wol- 
‘aston. Massachusetts 02170. 


JOIN Unique All-Hobbies Organization. 
Receive Numerous Benefits. Official Maga- 
zine. Offers. 
of America, Box 134, Clifton, New Jer- 
sey 07015. 


FREE Pricelist. Worldwide Seashells. 
Box 13288, Tampa, Florida 33611. Book $1. 


23 MINERALS & 


PRECIOUS STONES 
GOLD—10 Small Nuggets As Panned 


From Oregon Streams $1.00. Robert 
Brandt. Sweet Home, Oregon 97386. 


EARTH Science Rochound Magazine 
Subscription $2.50. Sample 35c. Box 550- 
PS, Downers Grove, Illinois 60515. 


ROCKHOUNDS—Gem Cutters—Jewelry 
Makers . new Free catalog—Just off the 
press! Biggest supplier to hobbyists and 


craftsmen offers you tools, materials. 
equipment, introductory bargains and 
know-how. Free catalog . . . Write Grie- 


ger’s, Dept. C-13, 1633 E. Walnut, Pasa- 
dena, California 91106. 


23A GEMSTONES & 


COSTUME JEWELRY 


“MAKE PROFESSIONAL JEWELRY” 
for Gifts-fun or profit. Send 25c for in- 
structive piune catalog of jewelry parts. 
semi-precious stones. rhinestones. beads 

lus “How To'' section. Easy to assemble. 

las everything you need. “No special skills 
required”. Sy Schweitzer & Co.. In .O. 
Box 7l-Gedney Station, White “Plains, 
New York 10605. Dept. P. 


24 ANTIQUES, RELICS & 


INDIAN GOODS 


ANTIQUES Journal—Monthly magazine 
for collectors, articles. ads, $5.00 year. 
Box 467-PS, Kewanee, Illinois 61443. 


THREE Arrowheads, $1.00. Catalog. 
Stoneman, 1035 West Tabor, Philadelphia, 
Pennsylvania 19141. 


25 FORMULAS, PLANS, ETC. 


ANY Formula $3.00. Catalog—-Manufac- 
turing Treatise 10c. H. Belfort, 192 N. 
Clark, Chicago 60601. 


26 SCIENCE & CHEMISTRY 
FANTASTIC 


superscience products of 


Amazing catalog and gift—50c. R. J. Gra- 
ham, East Bank, Fond duLac, Wis- 
consin 54935, 


“FLYING Saucer Detector—automati- 
cally alerts you when UFO is near. Gives 


general direction. Send 10c for informa- | 


tion. Sin/Dec Company, 62021 Vine St., 
Elmwood Place, Ohio 45216. 


ROCKETS, New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, Penrose 6, Colorado 81240. 


FREE Gift and Discount Lists With 
Laboratory Supplies. Catalogue—35c. 
luxe Scientific, Manitowoc, Wis. 54220. 


SEARCHING For Economically Priced 
Chemicals And Apparatus? Gifts With 
Catalog. 25c. Starr Scientific, Manitowoc, 
Wisconsin 54220. 


COPYRIGHTED: Converging stellar ra- 
diations cause gravitation. 85 pgs. $1. 
Carnahan, 2007 Eaton, Austin, 

18723. 


GIANT Chemistry. Astronomy, Biology 
Catalog, 30c. Xercon Scientific, 8542 Ogles- 
by Avenue, Chicago, Illinois 60617. 


SCIENCE Fair Booklet—Latest Edition, 

AA Information, Suggestions — 

Hagenow Laboratories, Manitowoc, 
Wisconsit 54220, 


De- | 


Texas | 


; Mineralogy Sets, Telescopes. Catalog 35c. ucts—25c. 
Details Free. Hobby Mail Club | 


| 


| Central pocket Company, Waupaca, Wis: 


CHEMICALS. Apparatus, 


Sheard Science Supplies, Inc., Columbus, 
Wisconsin 53925. 


ROCKETS!! Flying models—2000 feet 
altitude with powerful motors. Tubes, 
Cones, Parachutes. Launchers. Igniters. 
Exciting new Catalog—rocket data—dia- 
grams—25c. Fast Delivery. Centuri Aero- 
space, Box 1988, Phoenix, Arizona 85001. 


300 PAGE Chemical Apparatus Catalog 
$3.00. Laboratory Materials, 1332 Hyde- 
Park, Chicago 60615. 


Microscopes, | 


CATALOG OF Ver-ry Interesting Prod- 
(free with any ee 


our other ad!) Kenrus-J, 
tuchen, New Jersey 08840. 


27 PLASTICS 


PLASTIC RESIN CRAFT kits and sup- 
plies. Make lamps, grape clusters, ash- 
trays. bookends and many other useful 
items for home—gifts—Profits! Send 25c 
(refundable) for catalog to: Specialty 
Products, Dept. 2A, 731 Brooks Road, Mus- 
kegon, Michigan 49442. 


ESPIONAGE Equipment Construction 
Plans. Includes: Martini-Olive Transmit- 
ter, Infinity Transmitter (Harmonica Bug), 
Automobile/personnel Tailing Devices, 
Room Bugs, Telephone Bugs, Debuggers, 
plus Police Traffic Radar Jammer. All for 

Bylina. PS, P.O. Box 09131. 
Shiease” Tinas 60609. 


SPACE STORY POSTER IN FULL COL- 
OR 25x38” "Mercury to the Moon.” NASA 
photos of the most thrilling endeavor in 
history! The Mercury Program. Gemini 
Flights, Apollo Project, the Astronauts. 
Special offer, $2.00 value for $1.25 ppd. 
SPACE PHOTOS. 2608 Sunset Blvd.. Dept. 
P2, Houston, Texas 77005. 


SOLAR Flying Saucers. (Brand New— 
Solid State Engine—Fantastic Perfor- 
Mance—Flies for Miles on Sun’s Power— 
lifts animals—send messages—parachutes 
—Build Easily for next to nothing with 
pranin Materials—many sizes—many de- 
signs). Complete plans, descriptions, draw- 
ings. $1. Spacetronics, Box 31043-PS, San 
Francisco. California 94131. 


100 ONE Minute Time Delay Fuses! Use 
Them For Rockets and Experiments. $1. 
240-$2. 700-$5. Kenrus-J. B-723, Metuchen, 
New Jersey 08840. 


3-D-CHESS Rules $2. 3-D-Chess Boards 
Plexiglas $18. Box 6531-K. Hampton. 
Virginia 23368. 


NEW science project! ‘Grow giant plants! 


| Dwarf plants! Mutations! Seedless fruits! 
| Perform these amazing experiments with 


our new Master Plant experimenters kit. 
Recommended for superior students. Send 
only $13.95. Science projects catalog, 20c. 
Franks Scientific Co., P.O. Box 156. Mar- 
telle, Iowa 52305. 


GROW Large Crystals! Instruction Book 
—$2.00. (Teachers: Quantity discounts for 
you and your students! Please inquire.) 
Kenrus-J. B-723, Metuchen, N. 08840. 


CHEMICALS “and apparatus for indus- 
trial, anatoa pna private laboratories, 
Catalog 50c. 6, ical Supply 
Co.. 1176 Mt. Rope ave. .. Rochester, New 
York 14620. 


FREE—25 Million Year old Sharks 
Tooth or Chemical Resistant Polyethylene 
Gloves with Catalog. Chemicals. Biologi- 
cals, Apparatus, Microscopes. Minerals, 
Fossils, Telescopes and Books. New Illus- 
trated Catalog Only 35c. Dover Scientific 
Company, Box 6011, Long Island City. 
New York 11106. 


ROCKET. Super altitude model employs 
high energy engine. Complete kit $1.50. 


consin 549: 


SOLID Rocket Fuel Developed By U.S. 
Army For Amateurs. $2.50 A Pound, 10 
Pounds For $12.00. Rocket Booklet 50c. 
Fast Delivery. Cincy Rocket Club. 4780 
Miami Road, Cincinnati. Ohio 45243. 


MICROMINIATURE Laser. Revolution- 
ary Break Throughs enable you to con- 
struct a Matchbox sized Laser. Amazingly 
easy to assemble. Unlimited Applications. 
Ccmplete plans $4.00. Send Today. Frank 
Catanzaro. Daniels Hall 216, Worcester 


Polytechnic Institute, Worcester, Massa- 
00. | chusetts 01609. 
ILLUSTRATED Catalog: Chemistry, 


mineralogy. biology 25c. 
tories, Evanston, Illinois. 


Tracey Labora- 


LABORATORY chemicals supplies, etc., 
including Japidary, supplies. The Chemicai 
Formulary Series, Mineralogical and chem- 
ical dictionaries. other scientific books. 
Complete Hsts 25c. Caseco, Box 77, River- 
dale, New Jersey 07547. 


small monthly payments, 
| Beautifully situated hunting and fishin 


PLASTIC Embedders. Jewelry Workers. 
We have everything. Moulds, Findings. 
New Catalog 25c. David Co.. 861 Broad 
t.. Dept. P. Providence, R. I. 02907. 


32 REAL ESTATE 


FISHING Boat and Motor included with 
our beautiful wooded 1 acre Ranchette in 
Central Florida’s lake section. No money 
down. $20 a month, Will send plat and 
color photos. Write: Gary Morse. Rainbow 
Acres. P.O. Box 369, Miami, Florida 33162. 
AD64LS126(A-1A) 


BUY without risk for Retirement, Vaca- 
tion, or Investment—under America’s only 
“‘No-Risk Purchase Plan’’—in Carolina 
Coast multi-million dollar, 14,000-acre de- 
yelopment, 10 year money-back guarantee. 

3 acre homesites as low as $645.00; $7.00 
diene $7.10 monthly. Motel, hunting, fish- 
ing, golf country club right on property. 
Private ocean beach 50 fresh water lakes. 
Write for free literature. (Not offered to 
residents of California, Florida, New 
York.) Boiling Spring Lakes, Southport 
2-E, North Carolina 28461. 


CENTRAL Ontario—Choice 640 acre 
Sportsmen’s paradises still available— 
$20.00 plus $6.50 Taxes yearly. Maps, pic- 
tures, $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 
$1 ACRE—Canadian Border — hundreds 
campsites. islands, farmlands, directly 
from tax authorities, (Non-profit) Lists, 
photographs mailed. Register, Room 11, 
110 Church Street, Toronto 1, Canada, 


40 TIMBERED Acres $1650.00 Total 
Price. Wash.-Idaho-Mont. $50.00 Down: 
$25.00 month. in Northern Idaho, Nortl 
eastern Washington, and Western Mon- 
tana. In the heart of lakes and big game 
country. All covered with growing timber. 
Access, title insurance with each tract. 
This is select land with natural beauty, 
recreational and investment values. We 
have tracts of many types and sizes from 
which to choose, including beautiful 
Northwest Waterfront property on the Pend 
Oreille, Priest and Kettle rivers; and prop- 
erty on Pend Oreille Lake. Your inspec- 
tion welcomed. Write us for free list, maps 
and complete information. Write to: Dae 
WAC, Reforestation, Inc., B14 
Spokane. Washington 99203, 


CANADIAN Lands, seized and sold for 
taxes. Our 52nd annual series of lists, 
describe many choice properties, situated 
from coast to coast, acquired by us 
through Tax Sale. Priced as low as five 
dollars per acre. guaranteed perfect title, 
no nee 


camps, where there is real sport; summer 
cottage sites. heavily wooded acreages. 
Now is the time to Y invest in Canada’s 
minerals, forests and farms. Write today 
for free booklet with full explanation, Tax 
Sale Service, Room 301-H, 85 Bloor St., 
East Toronto 5, Canada. 


CANADIAN Vacation Lands; Full price 
$385.00. 40 acres, $10 month. Suitable cot- 
tage sites, hunting. fishing, investment, 
information. Land Corporation 

Bathurst, Downsview, Ontario, 
Canada. 


GOVERNMENT Lands . . . Low as $1.00 
Acre, Millions Acres! For “Exclusive Copy- 
righted Report” plus “Land Opportu- 
nity Digest” isting lands available 
throughout U.S., send $1.00. Satisfaction 
Guaranteed! Land Disposal, Box 9091-EA, 
‘Washington, D.C. 20003. 


GOVERNMENT Lands One Cent an 
acre. For exclusive report send $1.00 to: 
National Lands, Box 241-F Massapequa, 
New York 11758. 
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FLORIDA Campsites—deep in the heart 
of the great Ocala National Forest 
where few individuals have the privilege 
of owning land. Isolated yet accessible. 


with electricity. Good fishing. hunting. 
Warranty Deed. pitch aon dine trailer, 
build lodge. Free maps an Wine 


free Vernor, DeLand. Borida” P ABe6LS148. 


CANADA'S Finest Lands. $4.00 An Acre 
and Up. Acquired Through Estate Liquida- 


tions. Suitable For Hunting. Fishing. 
Camps. Cottages. Farming, Timber. Min- 
erals, Investment. Small Monthly Pay- 


ments. Free Descriptive Booklet. Canadian 
Estate Land. Dept 21. 194 Wilson Ave., 
Suite 101. Toronto 12. Canada. 


VACATION Lands; 


Canadian. Suitable 


camping. cottages. hunting, fishing. invest- 
ment. Full Price $285.00. 40 Acres. $10.00 
month. Free information. Land Sales 


Corp.. 206-D Bloor West. ‘Toronto 5. Canada. 


WATER FRONTAGE 
CANADIAN fishing and hunting lands 


with substantial water frontage at low | 


prices. Heavily wooded. Well situated. 
Great investment potential. Free booklet. 
Northern Corporation, 194 Wilson Ave., 
Suite 101. Toronto 12. Canada. 

SURPLUS GOVERNMENT LAND—Mil- 
lion Acres sold dirt cheap. Official Infor- 
mation $1.00. Gov't. Land, Box 789PS, 
York, Pennsylvania 17405. 


FREE . . . New Spring 1969 CATALOG! 
Describes and pictures hundreds of farms, 
ranches, town and country homes. busi- 
nesses coast to coast! Specify type prol 
location preferred. Zip Ci 
7 M AGENCY. 612-PS 
est 47th St.. Kansas City, Mo. 64112. 


LOT Owners—Ski Chalet Kits. 
$1.00, Duffy, 31 East 31 Street, 
lyn. New York 11226. 


Catalog 
Brook- 


FREE CATALOG! Big 196 page FALL- 
HOLIDAYS edition! Thousands of prop- 
erties described. pictured—-Land. Farms, 
Homes, Businesses—Recreation, Retire- 
ment. Selected Best thruout the U.S.! 68 
Years’ service, over 500 Offices, 39 states 
Coast to Coast. Mailed FREE f: 
World's Largest! STROUT REALTY, 60- 
ZB E. 42nd St. NY. NY; 7-Z2B S. Dearborn. 


Chicago, Ill; 521-ZB E. Green, Pasadena, 
California. 
33 SPORTING GOODS, 


FISHING TACKLE, ETC. 


“LIVE-Catch Animal Traps. A size for 
every purpose. Also fish, sparrow. turtle, 
and other traps. World's largest selection. 
Free catalog. Sensitronix, 2225-MC20 Lou 
Ellen, . Houston, T Texas 17018." 

FREE . . . Wholesale Catalog. Beads. 
Spinners, Lure Parts, Sinker Molds. Jigs. 
nen. Finnysports (PE) Toledo, 


FISHERMAN'S Dream Book-Free 170 
pages Sweetest pocket-size catalog ever. 
Do-It-Yourself stuff galore: Wet Making 
Rod Building, Sinker Casting. Worm 
Moulding, Fly Tying. Fish Smoking, Bait 
and lure components-Everything! Latest 
tackle 'n gadgets. Netcraft Co.. 
Toledo, Ohio 43613; 


~ FREE 1968 “Catalogue Guaranteed 
Lowest Prices. Fishing Tackle. Archery, 
Hunting and Camping Equipment—Thou- 
sands of items. Cabelas’ Inc., Dept. R, 
Sidney. Neor. 69162. 


. Wholesale Catalog. Arrow 


rom the | 


Ohio | 


Box 5510, | 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
lan. Free details. White's Rabbitry. Mt. 
ernon. Ohio 43050. 


MAKE Big Money raising Chinchillas, 
Rabbits, Guinea Pigs for us. Catalog— 25c. 
Keeney Brothers, New Freedom, Pa. 17349. 


EARN $10.000 Yearly Raising Angora 
Rabbit Wool and Breeding Stock for us. 
Information-25c coin. American Angora 
Company, Malta 1. Montana 59538. 


$500-$800 MONTHLY. Raise small labo- 
ratory-breeding stock for us. We supply 
equipment. breeders, instructions. Illinois 
Research Farms, Dept. SP-1B. McHenry, 
Illinois 60050. 


39 EARTHWORMS, 


CRICKETS, FROGS 


EARN Money raising fishworms for us! 


Hill. ‘Texas 75104. 


FREE Literature—We Teach You To 
Raise. Sell Fishworms. Crickets. 12-inch 
| African Worms. Carter Farm-12, Plains, | 
| Georgia 31780. 


40 HUNTING & FISHING 


INFORMATION 


Exciting details free! Oakhaven 121. Cedar | 


| G 


| maloped for poy BODYGUAR: 
ANTEE] 


COVERNMENT Surplus How And 
Where To Buy In Your Area. Send $1.00 To 
Surplus Information PS, Headquarters 
Building, Washington, D.C. 20036. 


BUY U.S. 
home. Send 
Mertins Ave.. 


Gov't Surplus from your 
$1.00. Tae Enterprises. 301 
Racine, Wisconsin 53405. 


JEEP and Gov't. Surplus Buying Man- 
ual (Jeeps Pictured) 50c. Surplus Bargain 
Catalogue 50c. Both $1. Bargain Surplus. 
Box 1PS3, Spring Grove, Penna. 17362. 


NEW Surplus small screws. nuts. etc. 5 Ib. 
assortment $3.00. Morehea: Trading Com- 
pany, Morehead City, N.C. 285: 


44 ATHLETIC EQUIPMENT 


WEIGHT Exercising Equipment, Free 
Literature. Jubinville. P. O. Box 662, Holy- 
oke, Massachusetts 01042. 


45 BODY-BUILDING, SELF- 


DEFENSE COURSES 


DEADLY as Karate, but much simpler. 
Amazing new gimmicks and techniques de- 
S, etc. 

UNBEATABLE. Simple, 
tlear fnstructions show you how. Photo 


| euuzenated: Written by an expert, $1.00, 


J. Graham, 171 East 


3 Bank. Fond du- 
Lac, Wisconsin 54935. 


“FISH traps. 
| types. Animal. 
and trapping secrets. 
F24 Lou Ellen. Houston. Texas 77018. 


collapsible. 
bird traps. Free catalog 


FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


BINOCULAR. Riflescope Sale! Free color 
catalog. 100 Models $9.95—$250.00. Write: 


Chicago 60620. 
FREE Catalogu: 
optical bargains. Lenses. Prisms. 
| scopes. Binoculars, etc. Jaegers. 
Merrick Road, Lynbrook, New York. 
T SCIENCE Bargains! Lenses, :, Telescopes, 
binoculars. microscopes. kits. parts, War 
surplus. Send $1.50 for beginners’ 10-lens 
| kit with instruction booklet, Order Stock 
| 2-CN. Request Free 148-page Catalog CN. 
Edmund Scientific Co. Barrington, New 
Jersey, 08007. 


Tele- 
691G 


BINOCULARS Direct from Manufactur- 
er. Finest Quali M ats Savings! 


Koyu, 
Bivd., Los Angeles. California 90008. 


Pond-lake | 
Sensitronix. 2225- | 


United. 9043 South Western BCAT-1716, 


MARTIAN Muscle Secrets, $5.00 
Lerner, Box 4134, Chevy Chase. No 20018. 


“GIANT Arms.” Dr. Young's 
Revolutionary discovery. $2. Setistaction 
— Gaucho, Box 9309-S6, Chicago 


POWERFUL Muscles Fast! Free bro- 
chure. Universal Bodybuilding. Box 4327-B 
Northeastern, Dearborn. Michigan 48126. 

KUNG-FU — Free Literatures. MeLisa 
Enterprises, Dept. S-1, P.O. Box 1755, 


| Honolulu, Hawaii Yeso. 
Thousands war surplus | 


FEAR No Bully! Master Authentic Chi- 
nese Kungfu Unbeatable Techniques! De- 
feat Within Seconds Any Attacker In- 
cluding Giant Judo-Karate Experts. Free 
Details By Air. Write: Asia’s Greatest 
Master, Leongfu (B/35) 119, Anderson, 
Ipoh, Malaysia. 


KARATE—complete_ „Instructions, Illus- 
trated, only $1.25. Bales Co. PS, Met- 
calf, Escondido, Calif. 92025." 


46 PROFITABLE 


OCCUPATIONS 


| 
| Bate Catalog. 3860 Crenshaw 
| 


WORLD famous "Dynascope” Telescope. 
| Build your own reflector telescope; 
| rors. eyepieces. tripods, accessories. Re- 
| quest free brochures. Criterion Manufac- 
ı turing, , Dept PS-26. Hartford. Conn. 06101. 


| REFLECTOR and Refractor. Telescopes. 
Kits. Mirrors. Lenses. etc. Catalog 10c. 
Suffolk Science, Mattituck, N. Y. 11952. 


| | ASTRONOMICAL Books, Star—Atlases, 
| free list. Herbert Luft. Box 91, Bayside, 
| New York 11364. 


43 GOVERNMENT SURPLUS 


| seeps Typically From $53.90 
| From $78.40 
| 


< Airplanes. Typewriters, 

Sie isha Pinti MAES | Bunt, Ghile, cable Boa ine Fe 
ographic, lectronics ‘quipmen! set 

Poledo, Ohio 43614. 100.000 Bid Bargains Direct From Govern- 

ment Nationwide, Complete, Sales Direc- 

ory an urplus Catalog $1.00 (Deduc- 

34 CAMPING EQUIPMENT tible First $10.00 Order). Surplus Service. 

& TENTS Box 820-B. Holland. Michigan 49423. 
CAMPING, Equipment, Tents, Sleeping | 1969 SURPLUS Army, Navy store illus- 


Bags. World's largest selection. Free giant | 
catalogue. Morsan, 810-G Route 17, Par- 
amus. New Jersey. 07652 or 1999 Route | 
110, Farmingdale. New York 11735. 


36 
“LIVE Seahorses, marine specimens 


aquarium supplies. Illustrated catalog 15c. 
Marine, Box 248-207, Dania. Florida 33004. 
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HOUSEHOLD PETS 


trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel, 
race. Dept. 9-M. Chicago, Illinois 60613. 


JEEPS From—s52.50, Typewriters From 
—$4.15. Cars From—$31.50. Walkie-Talk- 
. Motorcycles. Airplanes. Boats. Typi- 
cal “As Is” Bid Bargains From Uncle 
Sam. Tremendous Variety. 
| List. Write: Enterprises. Box 402-S36, Ja- 
| maica. New York 11430. 


mir- | 


Trucks | 


| 


707 Junior Ter- | 


FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
Hans. Doolin, 2016 Canton, Dallas, Texas 


FT. SMITH Auction School. Ft. Smith, 
Ark. Tacens & home study. Veteran ap- 
proved. 


FREE Book “990 Successful. 
Known Businesses.” Work home! 
outh-35R. Brooklyn, New York 11218. 


Little- 
Plym- 


Literature — Make Big ‘Money 
Fishworms and Crickets. Carter 


Rausing 
“10, Plai Plains, Georgia 31780. 


Farm. 


INVESTIGATE Accidents, Free Informa- 
tion. Write: National, Box 207, Hauppauge. 
New York 11787. 


MONEY! Importing! Report $1.00. Pack- 
well Associates, 1015 Geary, San Francisco, 
California 94109. 


Details 
Box 174, Clifton 


MAKE „Money. Needed Service. 
Free. Tested Products, 
Heights. Pa. 19018. 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
Ree C-86-M2, 6216 N. Clark, Chicago, 


SCIENTIFIC Massage: Big earnings, 
uncrowded profession. Learn spare time 


Exciting Free | at home. Diplomas awarded. Free catalog. 


Write: Anderson School, Dept. A-2-C, 


| Princeton, Illinois 61356. 


SOMETHING TO SELL? 


IF you are in the Mail Order Business 
and you want to reach men, you can do so 
efficiently and profitably with a classified 
ad in this section. Write us about your 
predict or service (include samples if you 

ish) and we'll be happy to help you 
waite an order-producing ad. Write O. K. 
Kelly, Classified Adv. Mgr., Popular Sci- 
ence, 355 Lexington Avenue, New York, 
N.Y. 10017. 


47 BOOKS & MAGAZINES 


BACK Date Magazines! Send Needs. 
Midtown, Box 917-PS, Maywood, New Jer- 
sey 07607. 


NATIONAL Geographic Magazine. 1888- 
1967, any issue. Buxbaum. Box 465-PS 
Wilmington, Delaware 19899. 


BOOKS. Used and New. Crafts, Courses, 
Trades, Hobbies, Educational. Science. 
Free Catalog. Brown Books, Box 17146-P, 
Toledo, Ohio 43615. 


BACK Issues—125 Popular Publications. 
Thousands. Prompt Service. List 35c. 
Kelley, 65 California, Hempstead, New 
York 11550. 


WORLD’S LARGEST AND FINEST 
CENTER! 30th Anniversary! Giant Deluxe 
Catalog! 1000 latest tricks! 10c. Free Gift 
Certificate! House of 1000 Mysteries, Dept. 
PS9C, Ft. Lauderdale, Florida 33308. 


“BOOKS” You name it, I have it. 25¢ 
for details. Lane (PS), Box 3135, Daven- 
port, Iowa 52808. 


48 TOYS & GAMES 


LIKE Beautiful Kites? OEA] Kits, Plans, 
Delightful Booklet, 'ALES, 25c 
Purchase Refund. Kyte House, Box 145A, 
Richardson, Texas 75080. 


49 JOKES & NOVELTIES 


FREE! World's Leading Catalog 2000 
Novelties, Jokes, Tricks, Scientific Gad- 
gets Hobbies, Johnson-Smith, D-357 De- 
troit, Michigan 48224. 


35,000 COMEDY Lines—Complete cata- 
log plus e Y $1.00. John Rain Assoc., 
Inc., Dept. L. 232 Madison Ave., New York, 
New York 1601 6. 


50 MAGIC TRICKS, 


PUZZLES, ETC. 


MAGIC Catalog. World's finest, 3000 
tricks (340) pages $2.50. Beginners. ama- 
teurs, professionals. Kanter’s. P-200 South 
13th St., Philadelphia Pennsylvania 19107. 


CATALOG 10c (1,500, 399 tricks, jokes, 
novelties). Elbee, 7408-J, San Antonio, 
Texas 78207. 


WORLD'S finest professional magic 
Joker novelties. Giant illustrated catalog 
10c. Top Hat. Evanston, Illinois 60202. 


COMPLETELY illustrated 84 Page Cata- 
1o, anc Manhattan Magic, Box 334-S, 


NEW 1969 Catalog, 500 Tricks. now 
ready! Visit our store, or send 10c for 
Catalog showing latest’ magic for pocket. 
parlor, stage. Fastest mail service for 54 
years. Douglas Magicland, Dept. 12, Dal- 
las, Texas 75221. 


BE A Magician! Two booklets explainin: 
oe eight tricks plus large professiona 
log. $1.00. Magic. Inc., 5080 Lincoln, 
Chicago, Illinois 60625. 


51 COINS & CURRENCY 
UNCIRCULATED Silver Dollar With 
Terrific List $3.50. Nelson, 346-R, Rye. 


New York 10580. 


BARBER Dime, Quarter and Half $3.45. 
Bargain List! Fairway, 121-R, Rye, New 
York 10580. 


CONFEDERATE CURRENCY — 1861, 
1865. Includes $500 confederate bill. six 
different bills $4.95. Specialty Products, 
P.O. Box 382, Coos Bay, Oregon 97420. 


“1968-S, UNCIRCULATED Roll, 
$1.50. Nickels $5.25. Proof Set. $21.50, Ppd. 
Universal, P.O. Box 403, Salinas, Ca. 


COINS Cheap! Catalog 10c. Buying Cat- 
alog 25c. Winters, Box 7055AA, Minneap- 
olis, Minnesota 55411. 


LINCOLNS: 30 Different Brilliant Un- 
circulated 1954PDS-1968PDS_ complete 
(Regularly $5.95)—Special $2.95. Silver 


| Dollars $2.45 each, Bargain lists includ- 
| ed. Harris, 


4535G _Stevenscreek, Santa 
Clara, California 95050. 


MERCURY Dimes, 20 different. $3.95. 
“S” Roosevelts. 10 different (1946S-1955S 
complete), $2.95. Uncirculated 1955S Cent, 
2 for $1.00. 1943PDS Steel Cents, 2 sets 
$1.00. Serendipity, Box 820G, Cupertino, 
California 95014. 


LINCOLNS: 1927. 1928, 1929 Only 10c. 
Bedrin. 1100A Northeast 125 Street, North 
Miami, Florida 33161. 


SILVER War Nickel, Giant Bargain Coin 
List. 25c. Economy Sales, Mansfield, Mas- 
sachusetts 02048. 


BEAUTIFUL Uncirculated Commemora- 
tive $1/2—Stone Mountain $11.50, Pil- 
grim Tercentenary $14.50, Washington 
$3.85. Carver $3.65. 1931-S Cent ExF 
$26.75, Bargain Lists 25c. Bebee's, Incorp., 
Omaha, Nebraska 68111. 


BARGAINS GALORE:—$1.00 SPECIALS! 
Nine different Buffalo's, four different IN- 
dians, four different Liberty nickels, six 
rig War piken, fourteen (S) Lincoln 

TRA -Seated dime $2.35. 
SENSATIONAL TSS coin ast 10c. Schul- 
theis, 214S Devonshire, New Hyde Park, 
N.Y. 11040. 


COLLECT COINS for Profit! How to 
start, Where to Sell. Lists of Valuable 
Coins. Check your change! Send $1.00. 
Westwood Enterprises, 7600 Dickens, Elm- 
wood Park, Illinois. 


UNCIRCULATED 1935 Pony Express 
Commemorative Medal $1.00. Coin Lists 
Free. Sayers, 1000 Unaka, Johnson City, 
Tennessee 37601. 


100 INDIAN and Lincoln Cents. 1920's 
and Older, $5.00. Wesley Road, West Union, 
Towa 52175. 


Cents, 


14 DIFFERENT confederate facsimilies, 
10c. 7 different 3c, Commemorative plate 
| blocks $1.00. Approvals. Gordon Davison, 
| Henniker, New Hampshire 03242. 


ASIA, 50 different beauties, 10c. Approv- 
a soak Arpin, Philipsburg, Quebec, 
anada. 


SURPRISE Collection! Exotic mint Brit- 
ish Colonials, absolutely free with approv- 
als. Viking. Great Neck 5, N.Y. 


FREE — Mammoth Collection, $10,000 
Airmail, Scott's International, Master 
Global Albums when you buy our Approv- 
als. Bargain Stamps, Tustin, Calif. 92680. 


SEND 10c for Stamp Grab Bag. Over 100 
unassorted old and new Asia. Africa, Eu- 
rope, South Seas, etc. Approvals, illus- 
pare catalog included. yntan Stamp 

, Littleton GB2, New Hi 'e 03561. 


STAMPS Free! New issues—New Coun- 
tries — Triangles — Rockets — Olympics 
— Scouts — Birds — Flowers — Animals. 
= Also Old Canadian and U.S. stamps. 
Plus complete illustrated Canadian Stamp 
Catalog. Send 10c for mailing. Gray 
Stamp Co., Toronto, Canada. 


FREE!! Insect Triangles! Olympic Dia- 
monds! 25 others. Approvals. Lewis, Box 
531, Crisfleld. Maryland 21817. 


ILLUSTRATED New Issue list 
weeks 50c. Brooks, 2601-P Avenue 
Brooklyn, New York 11229. 


702_U.S.A. (Plenty Commemoratives)— 
25c. Request approvals. Horace Gatewood, 
Winston-Salem, North Carolina 27102. 


“ATTRACTIVE” Set Free! Request Ap- 
| prerai Goctias Box 1915CS, Naples, Flor- 
a X 


five 
U” 


RUSSIA High-Value Collection. 32 differ- 
ent Russia—some over 50 years old! Com- 
memoratives. Czarist Issues. Airmails. Cat- 
alog price $2.99. Special Get-Acquainted 
Offer—all for only 10c! H, E. Harris, Dept. 
GG-6, Boston, Mass. 02117. 


FREE! Triangles, Scout, 25 others. Ap- 
provals. E Canhridee,, Box 411, Cambridge, 
io 


GIANT Stamp Collection including: As- 
tronauts, Satellites, Moonrockets, Boy 
Scout issue. complete U.N. Set, recent 
Olympic and Sport issues from many 
countries, ete., Plus Big Stamp. Dictionary 
and Approvals. Everything. 10c. Stampex, 
Box 47RP, White Plains, New York. 


ABSOLUTELY Free 25 different United 
States Commemoratives When Requesting 
United States Approvals. K & B, Box 70, 
Brooklyn, New York 11223. 


SEVEN Different Liberty Nickels—$2.00. 
Bargain Listing, Dime. Hubers, 200 Baker 
Bldg., Minneapolis 55402. 


40 GENUINE coins from 40 Countries. 
Mostly uncirculated. $2.00. Hindley, Box 
708, Aurora, Illinois 60507. 


PRICE list. Send 10c. or Coin Shop, 
Dept. C, Plaistow, N.H. 0386: 


SPANISH piece-of-eight. Replica Of 
Famous Silver Pirate Treasure, Coin With 
History. $1.00. Treasure, Box 42034, Blue 
Ash, Ohio 45242. 


'ARCE Date Jefferson Nickels. All 
ve Satisfaction Guaranteed. 1942D- 
19498-1950-50c_ Each. 1943D-1951S-1955- 
15c Each. 1939S-$1.25; Frere be 65; 1938S- 
$3.25; 1939D-$5.00; 1950D-$14.50. Dates 
Not Listed 20c Each. Bryson Inc., 612B 
White, Toledo, Ohio 43605. 


40 PAGE U. S. and Canada illustrated 
coin list 10c. Stoney. 260 Washington, 
Boston, Massachusetts 02108. 


52 STAMP COLLECTING 


ae) FOREIGN $1.00; 5000-$3.00. 5000 
jA commemoratives, revenues, airs, pres- 
Tdentials 19th Century. high values $3.00. 
300 pre-1939 USA commemoratives $2.00. 
1000 foreign pre-1940-$3.00; 5000-$12.00. 
No approvals. Meyers. 5321 Fleming, Rich- 
mond, California 94804. 


LINCOLNS: Rare Uncirculated 1955S- 


prar, pew 1968S. Both included with 50 | 
mixed “S” 2 


nts, only $2.00! 1968S nickels, 


9 for $2.00. Silver Dollars $2.45 each. 


FREE — World’s Greatest Premium — 
5000 all different stamps, actual Catalogue 
value over $100.00 given approval buyers. 


Bonanza, Box 4491G, San Jose, Cal. 95126. | Thrifty Stamps, Grossmont, Calif. 92041. 


NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfield. Racine, Wisconsin. 


UNITED States commemorative collec- 
tion containing 33 different—10c. Approv~ 
als. White, 516-W Avenue L, Brooklyn 30, 
New York.” 


| 80 DIFFERENT U. S. Stamps. Includes 
| 1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co., Box 
Y. Yorktown Heights. N.Y. 10598. 


FREE! Big Bargain Catalog--New Edi- 
tion listing thousands of bargains includ- 
ing U.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. Also. fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept. 
EI9PS, Jamestown, New York 14701, 


ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—10c. approvals. Ste- 
vens, Box 105B. Homecrest Sta., Brooklyn, 
New York 11229. 


U.S, Mint ` Specials! Flat Set Complete. 
$1.00; 1c, 2c. 3c Famous Americans (21 
different). $1.00. Free list. Brooks. 2601 
Avenue “U”. Brooklyn, New York 11229. 


50 YEARS Old, fifteen different United 
States, over fifty years old—10c with ap- 
| provals. Jaxon, Box 145-S, Brooklyn, New 
York 11230. 


EXCEPTIONAL 125 different. catalog- 
ing $3.00. Include triangles. commemora- 
tives. 10c approvals. Reeves, Box 597P, 
Miami, Florida 33137. 


RARE old U.S., Famous Americans, 
Flags, Commemoratives with approvals. 
Gift to Buyers, 10c mailing. Metropolitan 
Stamps. Box 312 SIC, Jackson Heights, 
New York 11372. 
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EXPLOSIVE Near East always in the 
news. We are offering a nice collection_of 
stamps from—Israel, Egypt. Jordan, Sy- 
ria, Iraq, etc. for only 10c to approval 
applicants. Clark Stamps, Dept. 58C, Mus- 
kegon, Michigan 49444. 


PENNY Approralsi 
logue! Kloster 4164—5: 
California 92105. 


WOW! 110 All Different Germany 10c. 
Commemoratives, Airmails, High Values, 
Big catalog. bargain lists also, fine stamps 
from our approval service, which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept 
A19PS. Jamestown, New York 14701. n 


Regardless Cata- 
2nd Ct., San Diego. 


WITCH'S Brew. 200 Foreign Stamps. 
10c. Stampliner, Box i37, North Bay, On- 
tario. 


UNESCO “Save the Monuments” beauti- 
ful Souvenir sheet from Togo yours for 
25c with approvals. Steve Vandenberg. Box 
221S, Holland. Michigan 49423. 


FRAMEABLE mint commemorative with 
description. 312”x5”, vinyl lamination, 50c. 
Cactus Crafts, 13427 N. Canterbury. Phoe- 
nix, Arizona 85023. 


500 FINE Mixed Canada, 15c. Continen- 
fal, au Pine Cove, Burlington, Ontario, 
‘anada. 


69 DIFFERENT — Free With Approva ag 
Collier, Box 265. Folkston, Ga. 31539. 


FREE!! Two Complete Mint Sets. a 
provals. Hamilton, 1246 Pratt, Chicago 
OC-1, Illinois 60626. 


FREE illustrated bargain list. RANTO: 
590 Ft. Washington Ave., N.Y.C. 10033. 


225 STAMPS FOR ONLY 10c! Airmails, 
Pictorials; stamps from strange countries 
cataloging up to 25c each! Plus unusual 
stamps to examine. Buy any or none. re- 
turn balance, cancel service anytime. MYS- 
TIC STAMP CO., Camden 55. N.Y. 13316. 


ARNT Approvals, Premiums with Pur- 
chases. Large Selections, Pennie Stamps. 
Orange, Cal! fornia 92669. 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at lc each, mount- 
ed in Scott order. Bullot Philatelics, 6815 
Bay Parkway. Brooklyn, New York 11204. 


Bt ‘Attractive Sets, ‘Approvals Ac- 
Martell, Box 421, Westerly, 
Rhode Ts Island 02891. 


OLYMPICS! Sports! 29 Different Action 
Packed Thrillers - 10c. Illustrated Bar- 
gain Lists and Bonus Approvals Tactudad: 
Barton. Box 441-H. Elizabeth. N.J. 0720' 


“WHOLESALE” U.S. - Foreign. e 
list and Catalog Free! Schneider Stamps, 
Holland, Michigan 49423. 


FREE! 121 Flag Stamps With Approvals. 
W-B Stamp Co., Wilkes-Barre, Pa. 


FREE Twenty Different Worldwide 
Stamps When You Request Our Approvals. 
Fairplay Stamps, r Marion Way. Santa 
Ana, California 92706. 


FROM War Torn Viet Nam 50 scarce 
ictorials $1.00. Approyals accompany. 
erryman Stamps. Box 50, Somer- 
ville, New Jersey 08876. 


500 DIFFERENT Stamps $1.00 with ap- | 
rovals, Smith, 508U Brooks, College Sta- 
r= Texas 77840. 


MPS—Choose From Thousands 2c 
yp. Skerritt, 28 Fairlawn, Latham, New 
or! 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut. 
Mansfield, Ohio 44903. Š 


Y, Sia Price List, No Approvals, Stamps, 
5000 St. Louis. Missouri 63139.” 


CANADA: Outdoor recreation set 40c 
value only 15c, Approvals. Rheaume, 6591- 
ilth Ave., Montreal, Canada. 


FANTASTIC Triangles, Diamonds. 53 
others, 6c. Approvals. Longhorn Stamps 
Lubbock, Texas 79410. 


PAINTINGS — Beautiful — 25 Different, 
10c With Approvals. Berchtold Stamps, 
Troy. Ohio 45373. 


| company. 
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SPACE set! Congo 8 value set 25c with 
approvals. Valley Forge Stamps, Box 344, 
P oenixville, Pennsylvania 19460. 


MILLIONS Foreign “Stamps 2c each! 
Send for gigantic approvals! ABC. Box 
6000-PS. San Francisco, California 94101. 


MYSTERY bag stam collection only 
10c. Hill Co., Defiance, Ohio 43512. 


15 ISRAELI $i 15c. a provals ac- 
Adults MEn. alm Springs 
Stamps. Box 459, Palm ‘springs, Califor- 
nia 92262. 


FREE Surprise collection sent with ap- 
provals. Jay, 1784 Union, San Francisco, 


_50 DIFFERENT Old U.N. Revenue 
Stamps 50c. Winchester Stamps, Box 1592, 
Mansfeld. Ohio 44907. 


SENSATIONAL Free Offer: 20 Different 


Outer Space eae selected approvals, 
Maryland, Cape May, 


SIPEX re Sheet (1311) mint, plus 
iNustrated U.S. and UN price sheets, 25c. 
Eric Nemeyer, 8211A Forest Hills Dr., 
Elkins Park, Pa. 19117. 


UNITED Fine Mixed 
Stamps, 25c. SWtight S, Box 2122, Hagers- 
town, Maryland 21740. 


FREE! ! ! Beautiful stamps—Gold. sil- 
ver, others, Approvals. Delor, 21127 Fleet- 
wood, Harper Woods, Michigan 48236. 


PAINTINGS, Complete Mint Set. 10c Ac- 
companying Approvals. Philatelics, Draw- 
er 35208, Los Angeles, California 90035. 


54 RADIO, TELEVISION, 


HAM EQUIPMENT 


TELEVISION Doctor Book $1.00. Thom- 
as Garber, 104 Ashley Street, Korn Krest, 
Wilkes-Barre, Penna. 18702. 

33c TUBES, Radio & TV! Free List. 
Cornell, 4217-S University, San Diego 5, 
California. 


GOVERNMENT surplus electronics, 
gadgeteers illustrated catalog 25c, Meshna, 
Nahant, Massachusetts 01908. 


RADIOS—-7 Transistor Wrist Radios 
$22.00 Each, Postpaid. 174 Ash, Hopkinton, 
Massachusetts 01748. 


TRANSISTORIZED converter kit - Re- 
ceive police. fire, aircraft etcetera 30-60 
or 100-200 Megahertz. With instructions. 
Meshna, North Readi Mass. 01864. 


MONITOR Fire and Police Emergency 
Calls with Miniverter II, Free Brochure. 
Scientific Associates Corporation, Depart- 
ment R, Box 276, South Glastonbury, Con- 
necticut 06073. 


55 HI-FI, STEREO, 


ELECTRONICS 


NEW Record changers. BSR-$13; V.M.- 
$16; Garrard-$22; Radio-Phono Stereo Re- 
Se bon seis, We ISi. P.S., 2737 Third 


SLEEP- LEARNING Kits—endless tapes, 
timers, complete outfits. Catalog free. 
SLRA, Box 24-SB, Olympic, Washington. 


250 WORLDWIDE Catalogue over, $7.00, 
25c with approvals. The LaDow: 
ollywood, Fla. 331 aan 


EXCHANGE Club Beginners, 2617 N.E. 
34 St., Ft. Lauderdale, Fla. 33306. Trade 
ee Duplicates Worldwide. 50c Member- 


SENSATIONAL Clearance! “Ten Differ- 
ent Packets 25c. No ones Norge, 
Ho-Ho-Kus, New Jersey 0 423, 


25 DIFFERENT U.S. ‘Airmails 25c. 45 
Different $1.00. Free Price List. Eberling, 
105 Franklin Ave., Staten Island 1 10301. 


TRIANGLES Galore! Terrific Stamp 
Baresin! Three Beautiful Sets Of Trian- 
les Plus 105 Different Including Colorful 
siatic Pictorials. Only 10c With Request 


For Approvals. Send Today! Shaw, Draw- 
er E-1, Montevallo, Alabama 35115. 
EXOTIC Worldwide Pictorials Free 


when buying apprenti Stamp Farm, 1P1, 
Oxford. Wisconsin 53952. 


250 MIXED Stamps 10c. Free set. ap- 
provals included, White. Box 20265-PP, 
\dianapolis, Indiana 46226. 


2c, 3c APPROVALS. Other Bargains. 
Penny, Box 22092, Memphis. Tenn. 38122. 


RWANDA Olympic Set, 10c With Ap- 


Set, 
rovals. Stamps, Box 37B, West Islip, 
lew York 11795. 


FREE—14 Confederate Reprints With 
Approvals. Bacon, Rolla, Missouri 65401. 
DIFFERENT United States. Only 10c 
with Approvals. Shelron, Box 547K, North 
Miami. Florida 33161. 


.S.-CANADA Price List. 140 pages. 700 


illustrations. Stamp identification 15c. 
om, 4808 - 15th Avenue, Minneapolis, 
Minn. 55417. 
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NOW Spaces, Paintings. others worth 
more $1.50, only 10c. Approvals. Tiget, Box 
1496, Denver, Colorado 80201. 


LARGE Pictorial Collection. 25c (Ex- 
changeable!) Colorful Foreign Approvals 
Included. NSK, Box 98-S, Newton High- 
lands. 3 Mass. 02161. 

121 LLECTORS from 121 Countries 
who enjoy Exchanging stamps $2. i. Gols; 
445 E. Third, Long Beach. Calif. 908 


PAINTINGS. 10 Different Bandia 5c. 
oe Dawson. Belle- 


Approvals. Mayers, 
ville. New Jersey 071( 


RUSSIA, 15 Different Beauties 10c. Col- 
PAN Approvals. Postmark, Great Neck 9, 
New Yor! 


COUNTRY Collections! Free List, Free 
Samples. No Sapena Persile, 436 N.Y. 
Ave.. Brooklyn. N.Y. 11225. 


252 DIFFERENT U.S. commemoratives 
with approvals. $1.00. Carstamps, 12 Mock- 
ingbird Lane. Fort Smith, Arkansas 72901. 


U. S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, Maine 04043. 


2.000.000 STAMPS, 150 Countries, 2c 
Each. Belden, Box 175, Dearborn. Michi- 
gan 48121. 


RUSSIAN space set 10c, Russian Ap- 
provals, topicals, Snedco, Waldwick, N.J. 


14.000 DIFFERENT! Amazing new plan 
builds your collection systematically, 
Country by Country. Only 50c weekly. 
Ware. Monroe 70, Connecticut 06468. 


U.S. APPROVALS. Low prices. Eagle. 
2221 Romine Ave., Pittsburgh. Pa. 15226. 


HOBBYISTS, Experimenters, Amateur 
Scientists. Students . . . Construction 
Plans—Ali complete including drawings. 
schematics, parts lists, prices, parts 
sources . Laser—Build your own co- 
herent-light optical laser. Operates in the 
pulse mode, in the visible light range— 

Diode Laser—invisible light (in- 
feared) ¢an_be continuously modulated— 

. Radar—Build your own ultra- 
Sone doppler radar. Detect motion of peo- 
ple, automobiles, even falling rain drops. 
‘Transistorized, uses standard small 9-volt 
battery—$4.00". . send 25c coin or 
stamps for complete catalog . .. Technical 
Writers Group. Box 5994, State College 
Station, Raleigh, North Carolina 27607. 


TAPE recorders, Hi-Fi components. 
Sleep Learning Fut meng tapes. Unusual 
values, Free Catalog Dressner, 1523A 


Jericho Tpke., New Kiyde Park 1, New 
York. 


FREE — FREE — FREE — FREE — 
FREE--FREE—FREE. Send in for your 
FREE one year subscription to Olson Elec- 
tronics’ fantastic value packed catalog— 
unheard of low, low prices on brand name 
speakers. changers, tubes, tools, stereo 
amplifiers, tuners, CB and other values, 
Credit plan available. If you have a friend 
interested in electronics send his name 
and address for a FREE subscription also. 
Olson Electronics, Inc., 310-S. Forge St., 
Akron, Ohio 44308. 


HOME Electronics Course only $26.95. 
Free literature. Edu-Kits, peperenant 
708A Hewlett, New York 11557. 


TAPE recorder sale. Brand new nation- 
ally advertised brands, $10.00 above cost. 
Amazing discounts on Stereo components. 
Arkay Electronics, 1028-G Commonwealth 
Avenue, Boston. Massachusetts 02215. 


“INVERTED Error” Dag Hammar- 
skjold. 6c with approvals, Belmont Stamp. 
Washington. D.C. 20015. 


LOUDSPEAKERS, Calibrated Enclo- 
sures. Kits, Factory Literature. Auratone 
119, Chula Vista, California 92011. 


56 PHONOGRAPH RECORDS, 60 BUSINESS 
TAPES OPPORTUNITIES 
DISCOUNTS on all LP's. Free details. | “MAKING rating Home Mail 
Citadel Record Club, Symphonette Square, | Order Busines Wore Orlando: Box 
Dept. 3, Larchmont, New York 10538. 1699-FA, New York, NE 10001. Free In- 
= formation. 
2,500 UNUSUAL Hobby. Party Records, 
Others; Free Catalogue. Rose's Records, | [MAILORDER Business, Send dime. 


300 Chelsea, Louisville, Kentucky 40207. 


STEREO TAPE CLUB. Average cost 
$3.78 (4 track), $4.20 (8 track). Car- 
tridges, cassettes, reels. No minimum pur- 
chases. Enclose 10c for catalog. Star Re- 
er PS, Box 1055, El Paso, Texas 
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Harry Andrews, 160 Bleecker, New York. 


N. Y. PS- 10012. 


MAKE MONEY IN MAIL ORDER 
PRACTICAL book gives complete in- 
structions. Details free. Martyn, 475 Ei 
Avente. Dept. PS19, New York. N.Y. 1 


I SELL Business Data. Get aa 
Mail reports. Profitable. hometown busi- 
ness. Details free. Datacraft-71B, Harlin- 
gen, Texas 78550. 


IMPORT-Export opportunity. profitable 
world-wide, mail- business from 
home, without capital; or travel abroad. 
We ship proven plan, for no risk examina- 
tion. Experience unnecessary, Free details 
Mellinger, Dept. C2691, Los Angeles 90025. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, Box 1360-SA, Eri 
Pennsylvan: 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates, Box 
136-B. Holland, Michigan 49423. 


VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street, Baltimore 2, Maryland. 


EXCELSIOR Accordions and Amplifiers. 
Save 50%. Buy Direct. Factory Distributor. 
Terms, Trades. Free Citalog. Excelsior, 
3147 North Luna, Chicago 60641. 


PLAYER PIANO ROLLS, books, electric 
pumps! Big Catalog free! Golden Rule, Box 
28-PS, Prospect Heights. Illinois 60070. 


DISCOUNTS on All Musical Merchan- 
dise. Free Catalog. Globe Music. 3522 
Church Avenue, Brooklyn, N.Y. 11203. 


REBUILD A Player Piano! Details from 
Vestal Press. Vestal 8, New York 13850. 


ACCORDIONS. Guitars. Band Instru- 
ments! Save to 50’;. Famous makes. Easi- 
est terms, Trades accepted, Free home 
trial. Free discount catalog. Mention in- 
strument, International Music Mart, 
5535-P Belmont. Chicago 60641. 


NEW plan! Pays up to $25.00 an hour! 
Little as 4 hours weekly. Place Thriftee 
self-service displays in stores. No cost to 
merchants. No experience needed. Free de- 
tails. Lux Company Incorporated, Dept. 
1130, Elkhart, Indiana 46514. 


$75.00 THOUSAND. Home Addressing! 
Longhand, Typewriter. Information. send 
stamped self-addressed envelope. Brewster. 
Box 1348-TG. Clearwater, Florida 33517. 


EASY Homework! Many Offers 25c. 
Kam's, Box 64A, Meriden, Conn. . 06450. 


MAKE $75.00 daily distributing tools to 
service stations, Free Plan. Inka, 2405 
Crocker. Houston, Texas 77006. — 


“FREE! FRANCHISE JOURNAL MAGA- 
ZINE with over 100 business opportunities. 
Franchise Journal. 892-F West 16th St.. 
Newport Beach. California 92660. 


GUITAR, Banjo Making. books, plans. 
wood, necks, tools. List 20c. Wildwood. guo 
East 11th Street. New York, N. ¥. 100 


WHOLESALE, All Instruments, RA 
Instruments, 406 E. 189th St.. Bronx, New 
York 10458. 


GUITARS. MANDOLINS, BANJOS. Com- 
plete stock of Gibson Martin Fender gui- 
tars. FREE 100 page catalogue pois and 
accessories. Big savings, New York dis- 
count prices. Send 50c postage, handling. 
Eddie Bell Guitars, 201 W. 49th, New 
York 10019. 


GUITARS, Accessories—Guitar Maker's 
Books, Materials. Supplies. Free Catalog. 
Guitar Canter Box 15444. Tulsa, Okla- 
homa 74115. 


GUITAR learned quickly with records. 
Dixie's, 326PS Bidney. Burlington, North 
Carolina 27215. 


ELECTRIC Guitars. 
sale. Catalog 25c. 
Center, Calif. 92082. 


BANJO Kits. Parts list. Sweeney Banjo, 
Box 5104, Long Beach, Calif. 90805. 
58 SONG WRITERS 

SONGS, Poems Wanted! Accepted songs | 


pobuahed:, recorded at our capena TEN 
7-PS Longwood Road. Quincy, Mass. 


amplifiers, whole- 
Carvin, PSM. Valley 


SECRETS Of How To Get Finance Capi- 
tal. 1000 sources. No red-tape. Free de- 
tails. Counselor-3. Harlingen. Tex. 78550. 


‘COLORGLAZED Concrete pottery made 
without molds. Patented method. Ceme- 
tery products, novelties. tiles. Basement 
leak-sealing. ‘Money-making projects. 
Booklet, details free. Men only, National 
Potteri; Grand Rapids, *‘Minnesota." 


IMMEDIATE Profits with no capital or 
erience. Take orders for all magazine 
Subscriptions. Friends and neighbors are 
your rospects. Write now for complete, 
free kit. McGregor Magazine Agency, Dept. 
BB9. Mount Morris. Illinois 61054. 


$15.00 HOURLY Profit — Own Business 
nm one serviceman. Quickly learne: 
to do. Operate from home. Few Hun- 

ated dils builds your own nationally ad- 
vertised business while continuing present 
job. Investigate immediately . . . before 
your territory is taken, Free booklet ex- 


ing. Deerfield, Illinois. 


FREE “Franchise Profit Letter” tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports. PS- 
528. 333 N. Michigan, Chicago 60601. 


FREE Book 10 Successnul, Little- 
known Businesses.” Work Home! gom 
outh-352R, Brooklyn, New York 11218. 


BIG Money—making new greaseless do- 
nuts in kitchen. Everything furnished. Sell 
stores. Free recipes. Summers Ray, Wa- 
seca, Minnesota 56093. 


OPERATE Restaurant. Free booklet re- 
veals profitable plan. Write: Restaurant 
Business School, Dept. FC19, 1920 Sunny- 
side, Chicago. Illinois 60640. 


MAILORDER . . | Profitable! Tested! No 
merchandise investment. 1 arkup. 
Dynamics, 1430PS Wells, Milwaukee, Wis- 
consin 53233, 


INSTALL Burglar alarms without pre- 
vious ee or costly equipment. Big 
profit, Free details. Nasco, 11071 Massa- 
chusetts, Dept. C2691, Los Angeles 90025. 


“MAILORDER . . . stop Looking! Start 
your own_ busine: Methods, 1942-FD. 
Lafayette Hill, Pennsylvania 19444. i 


~ MAKE Money Operating Home Mailorder 
Business. No Inventory. Write Purple En- 
Yerprises.. Box 16291BA, Jacksonville. Flor- 


ida 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia 31780. 


ESTABLISH Profitable Catalog Mail- 
order Business. Everything furnished. 
Free details. Vikari’s, Box 1312PSA, Salt 
Lake City, Utah 84103. 


E Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today—We'll 
send your sure-fire selling kit by return 
mail. Dept. X169 Superior Match Co. 
7530 S. Greenwood, Chicago, Illinois 60619. 


VENDING Machine Catalog. Rake. 523 
PS Spring Garden. Phila.. Pa. 19123. 


POEMS set to music. Songs recorded. 
Send poems, songs, Crown Music, 49-P 
West 32, New York 10001. 


POEMS, songs wanted for new song hits 
and recordings by America’s most popular 
studio, Tin Pan Alley, 1650-PS Broadway. 
New York 10019. 


LYRIC Writers! Write songs with Nash- 
ville hit writers who get records by top 
Nashville artists. Write: Globe. 420 Broad 
Nashville, Tennessee 37203. 


OEE ten Ten Dollars per year. 
Song Request Magazine, Mount Morris, 
Michigan 48458. 


SONGWRITER’S Marketing Manual. | 


Free details. Peerless Music Publications. 
Box 193-P, Bloomfield, Conn. 06002. l 


SONGWRITERS! Sell your songs. Amaz- 
ing source tells you how! Rush $2.00: 
Harold, 815 N. Topeka, Wichita. Kansas ! 
67214. 


FREE! ‘Money In Music” Booklet For | 
Serious Minded Songwriters. West Coast 
Music Productions, Dept. A. 146 West Live | 
Oak. Arcadia, California 91008. 


SONG Writers—Send Poems, Songs to: 
Weiss Music Company. 1472 Broadway. 
New York. New York 10036 or 147 West 
42nd Street. New York. New York 10036. 


i ness Details. 


| Write: 


SECRETS! Mail Order Sticcess. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy ‘Make Money By Mail.” Dis: 
closes free advertising. profitable products. 


Mailco, 1554 Sepulveda, Dept C2691, Los 
Angeles 90025. ss 
TREMENDOUS Wholesale Bargains. 


Half million nationally known products. 
Rockbottom prices. Closeouts, bankrupts. 
Dropship merchandise. Automobiles. World- 
wide imports. Hongkong clothes. Free de- 
tails. International Buyers Box 4633-PS2. 
Colorado Springs, Colorado 80909. 


BUILD Custom Cases at home for profit. 


i Get orders by mail. We supply materials. 


instruction everything, Free Home Busi. 
CCSC, 7630CSA Gloria Ave. 
Van Nuys. California 91406. 


$100.00 WEEKLY spare room. Raise red- 
worms odorless, soilless way. Charlie Mor- 
gan. Box 116-C. Florida 33513. 


EARN Money raising fishworms for us. 
Oakhaven-42, Cedar Hill. Texas. 


75104. 


PIANO Tuning Learned Quickly at 
Home. Tremendous field. Musical knowl- 
edge unnecessary. GI approved. Informa- 
sone tase: Empire School, Miami, Flori- 
a 4 


“I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
United, Box 6284-B, Marietta, Ga. 30060. 


HOW TO PREPARE YOUR OWN MAIL- 
ORDER CATALOG for Pennies . . . in- 
cluding All Popular Merchandise! Free 
Catalog-Proof! Obie, 5711-PJ-14th, Brook- 
lyn, New York 11219. 


BOOKKEEPERS operate your own busi- 
ness. Details free. Universal, Box 664-P, 
Springfield, Missouri 65801. 


INCREASE Income Sabstantislly |, Proven 
Formula. No ‘'schemes'’—‘‘plal Con. 
vincing Literature—Free. Enterprises, Box 
3412-PN. Shreveport. Louisiana 71103. 


MAKE 2 to 3 times your cost wholesaling 
1001 products. Gifts. Mail Order Special- 
ties. Toys, Novelties, Carded Merchandise 
. . . Guaranteed lowest below wholesale 
ices. Free home business details. SMC 
630SSA Gloria Ave., Van Nuys, Cal. 91406. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears. holes disap- 
pear from clothing, fabrics. Steady year 
round demand from cleaners, laundries, 
homes. Details Free. Fabricon, 1535 How- 
ard, Chicago, 60626. 


WORLD'S Biggest Wholesale Supply. 
Buy from 10.001 U.S.A.. European. Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters 
Opportunities, Box 730-B. Holland, Michi- 
gan 494: 


Gorgeous original candles for all 
holidays and special occasions. Learn ex- 
pert Candle decorating, candlemaking, use 
of professional molds. Free details on 
home instruction method. Candle Institute. 
Dept. ST. 1600 Cabrillo. Torrance, Cali- 
fornia 90501. 
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TERRIFIC below-wholesale bargains! 
pager: drops, imports, surplus. All the 

es! Free summary. wale 863 East 
igh, Lexington, Kentucky 40502. 


I MADE $40,000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey, Box 318-F, 
Ypsilanti, Michigan 48197. 


HOMEWORK Pays! 75 Companies, Beg- 
ging for Sparetime Workers! Complete In- 
structions, List, $1.00 Opportunities. Box 
11071-EA, Indianapolis, Indiana 46201. 


HOMEWORKERS! $85 weekly address- 
ing, mailing circulars for firms. Every- 
thing furnished. Details. send stamped ad- 
dressed envelope. Enterprises. Box 16143- 
PS, Phoenix, Arizona 85011. 


AMERICANS wanted—for emancipating 
humanity from wars, etc. Ornsteen, 
DuQuoin, Illinois 62832, 


OVER $16.50 an hour. Spare time at 
home! Rubber Stamp industry needs small 
manufacturers. We furnish all equipment 
and know-how! Particulars free! Write 
Roberts. 1512 Jarvis, Room CR-3A, Chi- 
cago, Illinois 60626. 


$50.00 DAILY Profit. Your Own Collec- 
tion ae $5.00 Brings You Complete 
Manual. Step By Step Instructions. Guar- 
anteed. Mail To: United Creditors Assoc., 
ogg aa Spie Blvd., Milmont Park, 
a. 


MAILORDER!! Streamlined Home-Study 
Course—24 easy lessons only. $2.00!! Cellu, 
P.O. Box 7029. Riverside, Calif. 92503. 


one aney Making Business of 
tails free. Roberts, Box 
BSP, Walbridge: Ohio 43465. 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon Box 54386—PSJ, Los Angeles, Cali- 
fornia 90054. 


UP To $5.00 each for newspaper clip- 
pings! Free details, Philip, Box 368-N, 
Southfield, Michigan 48075. 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales, 3636 Peterson, Chicago 60645. 


CONCRETE Facts: Highly profitable 
home business. Experience unnecessary. 
Unlimited unique pottery designs easily 
made without moulds. Birdbaths. foun- 
tains, wishing-wells, benches, etc. Chemi- 
cal coloring formulas, marbleglazing. Free 
illustrated brochure. Hollyw Cement- 
craft, 602 Athens Street, Altadena, Cali- 
fornia 91001. 


WUY No Money-making pan before 
iaaning this information. Send $3.00—You 
will be grateful. Wright, 4507 Cole, Dallas, 
Texas 75205. 


RAISE Rainbow. Trout. Ringneck Pheas- 
ants. Wild Turkeys on profit/pleasure 
Bano Free information, Jumping Rainbow 

anci, Box 848J10, Livingston, Montana 


~ $1500.00 IN 15 DAYS. Spin-Art business. 
Free information. 1581 Ramillo Ave., Long 
Beach, California 90815. 


MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary. Free De- 
tails. Wooderd, Bridgewater. Mass 02324. 


LEARN the secrets of repairing junk 
batteries. “Fabulous Profits” at home. 
Batteryman, Palm Desert, Calif. 92260. 


BIG Money Growing Fishworms, Crick- 
ets. Giant African Crawlers. Free Litera- 
ture. Fain’s Hatchery, Edison, Ga. 31746. 


SOMETHING TO SELL? 


IF you are in the Mail Order Business 
and you want to reach men, you can do so 
efficiently and profitably with a classified 
ad in this section. Write us about your 
product or service (include samples if you 
wish) and we'll be happy w PLA you 
write an order-producing ad. K. 
Kelly. Classified Adv. Mgr., Popular Sci- 
ence. 355 Lexington Avenue, New York, 
N.Y. 10017. 


PREPARE Tax Returns—Policeman Al- 
bert Myers made $2000 his very first sea- 
son. Train at home. VA Approved. Na- 


tional Tax School, Monsey, 1ZB, New 

York 10952. 

61 MONEYMAKING 
OPPORTUNITIES 


GENEROUS supply of money-making 
opportunities, Magazines. wholesale cata. 
log. 25c. Galaxy 11, 2428 S. Hamlin, Chi 
cago, Ill. 60623. 


$800.00 WEEKLY, my net profit, year, 
Magic Method Mail Selling. Free proof 
with samples, send stamped. addressed en- 
velope. Brewster. Box 1348-G, Clearwater, 
Florida 33517. 


10.000 EASY Money-makin 
ee May, 3800 Camp, 


Plans. Free 
lew Orleans 


AIRCRAFT bargains everywhere, Thou- 
sands listed. Subscriptions $2. Aero-Shop- 
per, Henrietta, Texas 76365. 

SHARP $$$$ opportunity! One low-cost 
machine sharpens-serrates knives, scissors, 
pinking shears. Earn $6-$9 hourly in spare 
time. Professional results without experi- 
ence. Free details. Beaver Grinder, 219C 
Nielsen Building, Eugene, Oregon 97402. 


MONEY—SPARETIME OPPORTUNITY 
PANELISTS AT HOME WANTED BY 
NEW YORK RESEARCHER 
LEADING Research Firm seeking peo- 


| ple to furnish honest opinions by mail 


from home. Pays cash for all opinions 
rendered. Clients’ ‘products supplied at no 
cost. For Iniormation write: Research 669, 
Mineola, New York 11501, Dept. CF-24. 


OWN your territory (Franchised) to 
handle a new spray type cleaner that beats 
anything on present market. For full de- 
tails and generous sample send $2.00 to: 
Superior Building Maintenance, P.O. Box 
215, Station F, Buffalo, N.Y. 14212. 


MAKE $12.00 profit each dozen assem- 
bling Belts. Details: Send Stamp. Redi- 
kut's, Loganville 41, Wisconsin. 

RAISE Rabbits for us on $500 month 
ga Free details. White’s Rabbitry, Mt. 

erona, New Jersey 07044. 


PLEXIGLAS SIGN MAKING — Simple 
snstructions and supplies lets you make 
OF ESSIONA: PLEXIGLAS SIGNS. 
Startins kit $12.50 for over 120 Acrylic 
letters and Acrylic background. Unlimited 
uses, great profit. Daytona Plastix. Dept. 
S. Box 6161, Daytona Beach, Fla. 32022. 


$60.00 DAY, Manufacturing concrete 
sts, blocks. etc. Carlane. 1803 Fremont, 
apid City, South Dakota 57701. 


PHONOGRAPH Records. New, 312c. 
Stereo Albums. Drop shipment deal. Em- 
pire, Box 1313, Pittsburgh. Pa. 15230. 


DRAFTSMEN! Operate Own DRAFTING 
SERVICE; Full, Part Time; Experience 
Unnecessary; Free Details: Roberts Com- 

any, 1741 Circle Road, Baltimore, Mary- 
land 21204. 


$70 WEEKLY—Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditas, 34741D, Los An- 
geles 90034. 


MAILORDER—Book dealers wanted! Ex- 
cellent ‘‘drop-ship’’ proposition. Free sam- 
Bo imprint circulars. Unique Products, 
nal on Dept. 8A-11D, Arlington. Texas 
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SPARE Time Cash — Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today—We'll 
send your sure-fire selling kit by return 
mail. Dept. PA169, PE eken Match Co. 
7530 S. Greenwood. Chicago, Illinois 60609. 


CLIP Newspaper items. $1. 00-85. 00 each. 
Details free. Walter, Box 1360-S, Erie, Pa. 


56 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
66 Franchise chances for you to have your 
own business tied with successful National 
Companies. Send name, address to e 
Stewart, 1085 Walnut, Des Plains, Illi- 
nois 60016. 


HOMEWORK, mailing circulars. 
details! Cam Company, Dept. 
Verona, New Jersey 07044. 


Win A Contest? Write: 
Box 11569, St. Petersburg, 


155-KR, 


WANT To 
Prizewinner, 
Florida 33733. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-11, Plains, Georgia 31780. 


Free | 


FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time. Send name, age. for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-AM Chicago. 


$200.00 FROM sheet 14” Plywood (Scrap) 
Details 25c. Novelties, 610 So. 24th, Elwood, 
Indiana 46036. 


START Bome Mailara: Business, No 
Inventory. Enterprises, Box 16291- 
Bl, packdonvilie, Florida 32216. 


I MADE $185,752.50 in twelve years 
working for American companies overseas! 
My story plus foreign employment tips— 
$1.25 Airmailed. Paul Smith, Casilla 
16112-PS, Santiago 9, Chile. 


MEN — Women! Start money-making 
Plastic Laminating business at home in 
spare time. Material that costs 1ic brings 
back $2.58. No canvassing or selling but 
mail orders bring in $20 a day. Write for 
full particulars free. Rush name on post- 
card to: Warner, Room CL-3-A, 1512 Jar- 
vis, Chicago, Illinois 60626, 


25 FREE Moneymaking Books... 
Where? Moneymaker-CAB, Box 6359, Los 
Angeles, California 90055. 


PROFITABLE! Selling by mail. Laws— 
aetas. M aii Box 694, Cleveland, 
o 4 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write, where and how to sell, and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
while extra income. Write to sell, right 
away. Send for free facts. Barrett, Reve a 
C-86-M1, 6216 No. Clark, Chicago 60626. 


MAIL Order World. mew Issue. Bar- 
gens. Re Sources. Sample Copy 
Bruce, Box 277, Stoney Point. North 
Savoie 28678, 


WANTED! Addressers Commission 
mailers. Stamp required. Ooton Distribu- 
tors, 122-SP Duke Drive, Portsmouth, Vir- 
ginia 23703. 


wine UNUSUAL, Profitable. Businesses!” 
rite: Risden, 6005PS Rohns, Detroit, 
Michigan 48213, 


RAISE Nightcrawlers, Redworms, Soil- 


less Method. Garage-Basement. Three 
Oaks, Dresden, Tenn, 38225. 

WATCH REPAIRING piles up extra 
cash fast, Free sample lesson. Watchmak- 


ing. WNA, Fox River Grove, Ill. 60021. 


CHURCHES, Clubs. Organizations; are 
you faced with the problem of raising 
money? We can help you. Howard, Box 
1647-1 “PS. Sumter. South ‘Carolina 29150. 


$50.000 PER Year — Tax Free — Fran- 
chises are booming! New report—2 years 
research—tells how to put them to work 
for you. Money back guarantee! Send 
$3.00. Adco Associates, 1741 S. Post Oak, 
Houston. Tex. 77027. 


NEWSPAPER Clippings $1.00—Up Each. 
Instructions $2.00. Details Free. Mailit, 
Box 4129, Bremerton, Wash. 98310. 


$500-$800 MONTHLY. Raise small labo- 
ratory-breeding stock for us. We supply 
equipment. breeders, instructions. Tilinols 
Research Farms, Dept. SP-1, McHenry, 
Illinois 60050. 


SELL Books by Mail. 400% profit. Royal, 
Box 450-M, Cleveland, Ohio 44127. 


$20,000 ANNUALLY You Can Make in 
Auta Sales. $3.00. Mar-lo Products, 8150 
Roselawn, Dept. #5, Detroit, Mich. 48204. 


MAKE Money producing honey. Big de- 
mand—not enough suppliers. Write: Geno- 
vese, Box 311-A, Cairo, N.Y. 12413, 


FIBERGLASS BUSINESS BOOK. 
tailed brochure, 25c. IABBS, Box 400F, 
Minco, Oklahoma 76059. 
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ENGINEERING & 
PROFESSIONAL SERVICES 


INTERESTED in Mailorder? Write: Ad- 
vance, Box 24, La Grange, Ill. 60525. 


$150.00 WEEKLY From Classified Ads. 
Rush 25c for Details. Smyre’s, Newark, 
New Jersey 07101. 


SOMETHING TO SELL? 


IF you are in the Mail Order Business 
and you want to reach men, you can do so 
efficiently and profitably with a classified 
ad in this section. Write us about your 
product or service (include samples if you 
wish) and we'll happy Cy ghee you 
write an order-producing ad. K. 


Kelly, Classified Adv. Mer. Popular Sci- 
ence, 355 Lexington Avenue, New York, 
N.Y. 10017. 


“HOME Addressers—Commission Mailers 
Wanted! Send 12c stamps, Tilormation, 
Smith, Box 2469-PS, Newark, N. J. 


BECOME Notary Public! Free Particu- 
lars, Stationers Exchange, 405-S, Richardt, 
Evansville, Indiana 47711. 


SPARE Time cash. Sell Famous Hanover 
Shoes. Actual samples and sales kit Free. 
No experience needed. No age limit. Lowest 
prices for high quality makes selling easy. 
Every man a prospect. Big daily commis- 
sions, For Full Details, write Hanover 
Shoe, 446 Carlisle, Hanover, Penna. 


PLASTERCRAFT Handbook—Illustrated 
and Photographs—$3.00. McNamara Enter- 
prise, 416 Millstone Ct., Rochester. Michi- 
gan 48063. 


62 EMPLOYMENT 


INFORMATION 


AUSTRALIA Needs You!!! Get Facts, 
Not Promises!! New Life!! Adventurous 
Details $1. Opportunity, Dept. P112, 
1291, Richardson, Texas 75080. 


Box 


BOOMING Florida Jobs—Saturday Em- 
ployment Section. Fort Lauderdale News 
newspaper. 4 weeks, $5.00 Postpaid. Dixie 
Growth, 2275 S.W. 3ist St.. Apt. 4. Ft. 
Lauderdale, Fla, 33312. 


SOMETHING TO SELL? 


IF you are in the Mail Order Business 
and you want to reach men, you can do so 
efficiently and profitably with a classified 
ad in this section. Write us about your 
product or service onude samples if you 
wish) and we'll happy, to help you 
write an order-producing ad. Write O. 


Kelly. Classified Adv. Mgr., Popular Sci- 
ence. 355 Lexington Avenue, New York, 
N.Y. 10017. 

65 MANUFACTURING 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail. handling complete line ad k 
matches in demand by every business right 
in your town! No investment; everything 
furnished free! Top commissions daily! 
poren Match, Dept. P169. 7530 S. 
Greenwood, Chicago, Illinois 60619. 


EARN BIG MONEY Soliciting Delin- 
quent Accounts. General Finance Com- 
pany. 304-B Pickwick Building, Kansas 
City, Missouri 64106. 


FREE. 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name, age, for 5 months 
free subscription. portunity Magazine, 
850 N. Dearborn, Dept. 18-AS, Chicago, 


SOMETHING TO SELL? 


IF you are in the Mail Order Business 
and you want to reach men, you can do so 
efficiently and profitably with a classified 
ad in this section. Write us about your 
product or service (include samples if you 
wish) and we'll be happy to help you 
write an order-producing ad. Write O. K. 
Kelly. Classified Adv. Mgr., Popular Sci- 
ence. 355 Lexington Avenue, New York, 
N.Y. 10017. 


66 AGENTS WANTED 


SELL Cemetery Memorials. Free Kit. 
Wenz Company, Inc., Allentown, Pa. 18104. 


WANT To Make Up To $100 A Week 
spare time, and get free shoes for life, 
too? No investment. Rush card for free 
details. Mason Shoes, K-650, Chippewa 
Falls. Wisconsin 54729. 


YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 12!2c; 
Ladies’ Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnory As- 
god cietes jao Roosevelt Road, Chicago 
» Illinois. 


EVERY man a prospect. pelina sales 
kit offer showing line belt buckles, tie 
clasps, money clips. cuff links. lapels, iden- 
tification badges, individualized with cus- 
tomer’s name and emblems. Cap badges for 
pucri, bus, taxi, police, firemen. also 
postal, letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
fast. Box 1088-PS, Providence. R.I. 


LIFETIME Income. Business Loan a: a 
resentative. Write: Financial, 28 E. Jack- 
son, Suite 1204-X2, Chicago 60604. 


FOREIGN and USA job opportun'ties 
available now. Construction. all trades. 
Earnings to $3.000.00 nonta a Orere 
time, travel, bonuses. Write ersal Em- 
ployment, Woodbridge, E aneeusut 06525. 


HIGH Paying Overseas Jobs. Construc- 
tion, other Projects. Bonuses. Travel Ex- 
penses, Extras. International Information, 
109, Cortez, Florida 33522. 


AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportunities. 
caret Government u a ton and Forms. 

Austco. Box 3623-F. Long Beach, 
Salfornia 90803. 


FLORIDA — Fabulous Sunshine 
Jobs. Living Opportunities! $2.00. 
Box 15684, Tampa, Florida 33614. 


State 
ACI, 


OVERSEAS Jobs! ish Pay! List Com- 
panies Hiring. $1.00. Elliott Company. 216 
—-īth Street, Miami Beach, Florida gates: 


WILL you test new items in your home? 
Surprisingly big pay. Latest conveniences 
for home. car. Send no moeny. Just your 
name. Kristee, 130-A, Akron, Ohio 44308. 


67 SALESMEN—DISTRIBUTORS 
WANTED 


EARN Big Commission Full or Part 
Time. Show America’s largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience. No investment. No collections 

deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen. Merchandise 
bonuses for you. Build profitable repeat 
business. Start now. National Press, Dept. 
91G, North Chicago, Ill. 60064. 


LONG Needed Invention. Man to contact 
service stations. Huge profits. Cyclo Manu- 
facturing, 3816 Dahlia. Dept. 100, Denver. 
Colorado 80201. 


BOOMING Australia needs you now. 
Government paid transportation allow- 
ance. Unlimited opnara ties, 1969 Hand- 

ook $1.00. Associated, Box 17C1, Lafay- 
ette, California 94549. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 83-45 Vietor Ave., 
Elmhurst, New York 11373. 


INFORMATION On Any Book or Prod- 
uct, Beasley. Box 867P, Richmond. Vir- 
ginia 23207. 


$732.51 PROFIT in two weeks. Michael 
P. made that much with new “Instant” 
Photo Album. Sells Itself. Has self adhe- 
sive pages. Details, sample. Free. Keating, 
PS- m». Brighton, Pittsburgh, Pa. 15212. 


DO You wish to use or sell a plant food 
that is field proven. shows the greatest 
results at lowest cost? Something different 
in sales and use. Big_monthly income 
or get your fertilizer FREE. Campbell's 
Gro-Green, Rochelle 275, Illinois 61068. 


YOUR free copy of World’s biggest Sales 
Magazine tells you how and where to make 
more money on your own in selling. Write 
Specialty Salesman Magazine. Desk 6B, 
Sor North Michigan. Chicago 60601. 


EXCITING new product. Big profits! 
Exclusive! Test it yourself. Sample offer. 
Send no money. Just your name. Kristee 
158. Akron, Ohio 44308. 


MAKE extra $25 to $75 spare time! Take 
orders for double air cushion Bronson 
Shoes. Amazing comfort. Terrific men’s, 
women’s line for dress, work, play. High- 
est commissions. Shoes for yourself, Big 
outfit Free. Write: Bronson, Dept. 148, 
Minneapolis, Minnesota 55408. 


NEW Car Thief Signal. Lightning Seller, 
Samples for trial. paner, Eino ic, Ave., 
512 Mitchell. South Dakot: 


SELL Hertel Bibles—Part Time. Finest 
reference Bible available. Demonstrator 
and supplies furnished. Excellent commis- 
sions, Write: International Book, 

Box 118, Wichita, Kansas 67201. 


68  REMAILING SERVICES 


“LOS ANGELES 25c. P.O. Box 45122-L, 
Los Angeles, Calif. 90045.” 


REMAIL — Heart’O Texas. 25¢ — Confi- 
P.O. Box 1025, Temple, Texas 


LAS VEGAS—Best Re-mail Address. 25¢ 
single. $3.00 monthly. Instant Service. 
Business Remail Specialty, 1145 June Ave- 
nue, egas, Nevada 89104. 


MIAMI remails 25c. Monthly rates. PS 
Marle. Box 1266, Coral Gables, Florida 
33134. 
SOUTH America Registered re-airmails 
$1.00 Confidential, Leon, Box 360, Guaya- 
quil Ecuaaor. 


ALASKA Re-Airmails. ‘singles 50¢, 
Monthly $5.00. KARMS, Box 2463-B Ko- 
diak. Alaska 99615. 


RECEIVING-Forwarding., $3 monthly. 
Hedgpeth. 403-PS, South Second, Alham- 
bra, Calif. 91802. 


HOLLYWOOD, Los Angeles Remails— 
25c—Monthly $3.00. Reliable, Box 254, 
Lancaster, California 93534. 


KANSAS CITY Remails ee Receiving— 
Forwarding. Midway, 3115-H South 45th, 
Kansas City. Kansas 66106. 


AUSTRALIA Or Ireland Remails $1.00. 
an 432, Frankston 3199, Victoria, Aus- 
ralia. 


SUDDEN Remails 25c—$3.00 Monthly. 
P.O. _ Box 1259, Las Vegas, Nevada 89101. 


REMAILING — Receiving 25c. $3. 
monthly. confidential. 797 N. Marshall, 
Milwaukee. ‘Wisconsin 53202. 


RECEIVE bi: 
935 S McCulley. 


mails, Sena 250 to: Aé & R. 
'ort Worth, Texas 76108. 


NEW YORK remails—25c plus postage. 
Ritter, P.O. Box 3350, GCS. New York, 
New York 10017. 


CONTESTS 


WIN MONEY EVERY MONTH 
WORKING Contest and puzzles. Free de- 
tails . . NO MINORS. International 
Contest Club, Box 10153, Dept. PS-6, Kan- 
sas City, Missouri 64111. 
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70 AUTHOR’S SERVICE 


WANT Your Book Published? Learn how | 
we publish. advertise, promote, distribute. 
Many successes. Free booklet PS, Vantage, 
120 West 31, New York. 


72 EDUCATION & 


INSTRUCTION 
EARN College Degree at Home. All sub- 


jects. Ohio Christian College. 1156 Striebel 
oad, Columbus, Ohio 43227. 


AUCTIONEERING—Resident Or Home 
Study Course. Nashville Auction School, 
2004 West End, Nashville, Tenn. 37203. 


DRAFTING—Learn at Home! U.S. Gov- 
ernment reports ‘42‘, more Draftsmen 
needed next 10 par Send for Free 
“Drafting Career Ki No Salesmen Will 
Call. G.I, Bill ‘Approved. North American 
School of Drafting-PW, Newport, Cali- 
fornia 92660. 


COMPUTER PROGRAMMING—the big 
opportunity career. New recognized corre. 
spondence course. No maths needed. FRE) 
brochure. Canadian Institute of Science j 
Technology, 263P, Adelaide St. W., To- 
ronto, 


MISSOURI Auction School. 
roved. Free catalog, 424-05 Kichot ‘Rood, 
Kansas City, Missouri 64112. 


EARN Your Degree In Electronics En- 
ineering. Highly Effective Home Study 
Sourses In Electronics Engineering Tech- 
nology and Electronics Engineering Mathe- 
matics. Free Literature. cooki kane 
Of Electronics Engineering. O. 
20706, Houston, Texas 77036. (Established 


USED Courses! Books! List 10c. Smiths’, 
124 Marlborough, Salem, Mass. 01970. 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit. pleasure. 
Free sample lesson, catalog reveals plan. 


wae IGAS, Inc.. 325 Jackson, Dept. 
2AR1, Chicago 60606. 

OPERATE Collection Agency “Little | 
Gold Mine!” Franklin Credit, Roanoke, 


Virginia 24004. 


EARN College Degree Through Experi- 
ence, All Subjects. Send $1.00 for Infor- 
mation To Reverend Ken Hannum, Illinois 
Christian College. 537PS South Dearborn, 
Chicago, Illinois 60605. 


“HOW TO MAKE MONEY WITH SIM- 
PLE CARTOONS”’—Everyone who likes to 
draw should have this book; Free. Write: 
| Garwoonisss" Exchange, 191 Pleasant Hill, 
Ohio 45359. 


| „SIGN Painting, Fascinating System. 
| Straley, 410-PS, South Western, Spring- 
| field, Ohio 45506. 


23 LESSON Compact Cartoon Course 
And Cartoonist’s Magazine $2.00! Tooners, 
Box 30367, Lincoln, Nebraska 68510. 


SIGN Painting — Instructions, Brushes, 
Equipment. Free Catalogue. Kaufmann 
Supply, Centertown. Missouri 65023. 


GAME Warden, Government Hunter. 
Forestry, Park and Wildlife Services an- 
nounce job openings regularly. Prepare at 
home for outdoor work, good pay, security. 
Complete information Free! Write North 
American School of Conservation-PW, 
Newport, California 92660. 


LEARN landscaping and the growing of 
plants. Start a profitable business part or 
full time. Free information without obli- 
gation, Lifetime Career Schools, Dept. 
A-591, 2251 Barry Avenue, Los Angeles, 
Calif. 90064. 


LEARN Bartending-Home Study Course. 
300 East Armour, =517C, Kansas City, 
Missouri. 


ADVERTISING ART, home study. spare 
time. Send for FREE trial lesson, to be 
corrected by artists of an gareng agen 
cy = not a school. Learn from the ‘‘pros’’ 
~ actual art assignments. Earn big money 
while learning. Write: ALVIN EPSTEIN 

ADVERTISING. 1737 F St., W.. Dept. 
201, Washington. D.C. 20006. 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. Ozment. 
Box €65-35, St. Louis, Missouri 63188. 


TRAVEL AGENTS make $$$$$. Exciting. 
Booming Careers! Easy Home-Study Plan. 
Free! “Travel Career Kit.” Write: North 
American School of Travel-PW, Newport, 
California 92660, 


BOOKKEEPERS — Operate Your Own 
“Dollar-A-Week"’ System. Ellis, Box 203. 
Cedar Grove, North Carolina. 


PIANO Tuning quickly learned with home 


study course. Dipioma granted. American 
Tuning School, Gilroy, California 95020. 


DEVELOP Mind Power, personality. 
memory while asleep! Free details, SLRA, 
Box 24-SF, Olympia, Washington. 


SCIENTIFIC Self-Advancement method. 
It's terrific! Literature. Holly House, 12-K, 
Apalachin, New feline 13732. 


USED Courses, Books, Bought. Sold. Cat- 
alog 10c. Bayles, 78D Courtright, Wilkes- 
Barre, Pa. 18702. 


EARN your Electronics Eimer DE- 
GREE, mostly by correspondence. G.I. Bill 
Approved. Free Catalog. Grantham. 1502 
N. Western, Boure California 90027. 


BE a Real Estate Broker. Big earnings. 
Prepare quickly, easily. GI approved. Free 
Catalog. Weaver School, 3519-R Broad- 
way, Kansas City. Missouri 64111. 


Free Catalog. 


LEARN regen onlay Pues a 
lason City 3, Ia. 


Reisch Auction College, 


LEARN Civil and criminal investigation 
at home. Earn steady, good pay. State age. 
Institute Applied Science, ly2U Sunnyside, 
Dept. 331, Chicago, Illinois 60640, 


FCC First Class License in six weeks— 
nation's highest success rate—approved 
for Veterans Training, Write Elkins Insti- 
ite. 2603A Inwood Road, Dallas, Texas 


EARN as you learn, camera repair, Na- 
tional Camera Repair School offers ac- 
credited Home Study Course—instructions. 
texts, tools and practice equipment. Free 
information. Write NCRS, Dept. EE, En- 
glewood, Colorado, today. 


WATCH Repair home course. Swiss and 
American watches. Free sample lesson. 
Watchmaking, WN, Fox River Grove, 
Illinois 60021. 


EDUCATIONAL Shortcuts? 
Guides list Vocational. 
fessional Opportunities, 
hurst, New Jersey 07711. 


Unusual 
Graduating, Pro- 
Auream, Allen- 


COMPUTER Programming — Systems 
Official Template $1.00! Complete Pro- 
gramming Course $15.00! ACI, Box 15684, 
Tampa, Florida 33614. 


MINISTERIAL College Degrees Granted. 
Residential Approved For Veterans Exten- 
sion Courses. Soms, 887 West Spruce Ave.. 
Ravenna, Ohio 44266. 


COMPLETE Your High School at home 
in spare time with ‘Tl-year-old school. 
Texts furnished. No classes, Diploma. In- 
formation booklet free. American School, 
Dept, he Drexel at 58th, Chicago, Illi- 
nois 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) Lee 


Mountain, Pisgah, Alabama 35765. 


GET A British Diploma in Color, Phi- 
losophy, Biochemistry, Radionics. Home- 
opathy. 55 courses, Curricular free. Dept. 


PSM, Braintridge Forest School. “Li e 
Braintridge Forest, Balcombe, Bone: 
England. 
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CONSTRUCTION Estimating Home 
Study training. Write County Schools, 
3787 Main St., Bridgeport. Conn. 06606. 


$1.000.000 MEMORY. Yours Overnight. 
Fie details. Box 444PS, Maywood, Ca. 
a 


73 CARTOONING, 


SIGN PAINTING 


‘ARN Cartooning at home. Free book 


LE. 
“Key To A Cartoon Career.” Write: Car- ' 


tooning. Box 3176-C. Colorado Springs, 
Colorado 80907. 


CARTOONING—Home Study training 
course. Write County aan 3787 Main 
St.. Bridgeport, Conn, 06i 


76 DETECTIVES 


DETECTIVE Course. Free Information. 
Universal Detectives, Box 8180E, Universal 
City, California 91608. 


DETECTIVE Training—for free informa- 
tion write to 1917S North Kenneth Ave., 
Chicago, Illinois 60639. 


DETECTIVE Course. Free Information. 
Criminology Institute, Box 202, Geronimo, 
Oklahoma 13543. 


DETECTIVE Profession. Home Study. 
Lapel Pin. Certificate, Future 2759CB 
West Broadway, Los Angeles, Calif, 90041, 


INVESTIGATORS and security training. 
wee teerature; P.O. Box 81, Austin, Texas 


77 LOANS BY MAIL 


PAY Bills! Have cash left over. $39.39 
repays $1000 in 36 months. Write for de- 
tails. World Finance Company, Dept. TW- 
ae 620 Symes Bldg., Denver, Colorado 


BORROW $1.205 Airmail! Repay $47 for 
36 months. State licensed. Postal Finance, 
Dep: 11-A, 200 Keeline Building, Omaha, 
Nebraska 68102 


79 BUY IT WHOLESALE 
BARGAINS! Buy Wholesaie and Below! 
Name Brands. Furniture. 


Appliances, 

Sports Equipment, levisions, Cameras. 
Watches. Jewelry, Thousands More. Huge 
Discounts to $1,000.00 on New Automobiles. 
All Makes. Free Details. Wrie Today; 
Worldwide Bargainhunters, Box 730-B, 
Holland, Michigan, 


500.000 BARGAINS below wholesale. 
Buy name brand merchandise 10c on dol- 
lar. Closeouts, Surplus, Imports. Dropship 
merchandise. Save $ . new automo- 
biles. Free details. International Buyers, 
Bor AesaceD, Colorado Springs, Colorado 


HEARING Aids, Batteries, Wholesale. 
Catalog 25c. Fiston, Box 144E, New Pres- 
ton, Conn, 06777. 


qe Wholesale Catalog—$1.00 (Re- 
fundable). Sunada, Box 362X, Parlier, 
California 93648. 


SAVE up, to 50c. Hundreds of Household 
and Gift Items. Order Free Catalog Now! 
Branscomes, 3939 George Washington, 
Portsmouth. Virginia 23702. 

| _ NATIONALLY Advertised Products! 
Fraction of retail! Free Information. 
Wayne Products, Box 1278, Rockville, 


Maryland 20850. 


800.000 PRODUCTS Wholseale! Terrific 
Bargains! Wholesalers, 1265 Broadway, 
New York, N.Y. 10001. 


DRAFTING Equipment. Templates, 
Slide Rules. Catalog 30c. suvecn Inc., 
| Box S-122, Mt. Holly, N.J. 0806 


ELECTRIC Guitars, amplifiers, whole- 
sale. Catalog 25c. Carvin, PSW, Valley 
. Center, California 92082. 


80 ADVERTISING 


AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspapers, 
magazines 25c. Chicago Advertising Agen- 
cy, 28 E. Jackson, Chicago 60604. 


PROMOTION sales builders Brochure. 
a deposit. Seasons PS-1BS, Drawer BB, 
San Antonio, Texas 78211. 


SOMETHING TO SELL? 


IF you are in the Mail Order Business 
and you want to reach men, you can do so 
efficiently and profitably with a classified 
ad in this section. Write us about your 


product or service (include samples if you | Tors 


wish) and we'll be happy 
write an order-producing ad, 
Kelly. Classified Adv. Mgr., 
ence, 355 Lexin: 
N.Y. 10017. 


tor nap you 

e O. K. 
Popular Sci- 
gton Avenue, New York, 


81 BUSINESS SERVICES, 
INFORMATION, 


MAILING LISTS 


CIRCULAR. Mailing, Buyers Lists. De- 
tails Free. Schultheis, Box 359, Irwin, 
Pennsylvania 15642, 


83 RUBBER STAMPS & 


OFFICE SUPPLIES 


MONOGRAM Rubber Stamps $1.00. Free 
Brochure. Bradford’s Stamps. 2439 Wash- 
ington St, E., Charleston, W. Va. 25311. 


RUBBER Stamps—4 Iines $1.25 Cata- 
log. Williams, 10024 Oxborough Road, 
Minneapolis, Minnesota 55431. 


ADDRESS Stamp $1.50; Signature $2.80 
Catalog. Carrols, McLoud, Okla. 74851. 


POCKET Stamp Printer, Your name, 
Paares 89c. Ormiston’s, Stockport, Ohio 


84 PRINTING, 


MULTIGRAPHING, ETC. 


| with Information. Chicago G 


=M*ZING_ Business Printing values. 
; Quotations. Print Shop, Box 576P, Green- 
| Ville, R. I. 02828. 


DELUXE business cards, samples. Scott 
Company, 603 Sixth, Lincoln. Ill. 62656. 


500 QUALITY Gummed Labels. 4 Lines 
Printing. 50c Postpaid. Prompt. Poseal, 
Box 505, Elgin, Illinois 60120. 


85 PRINTING & RUBBER 


STAMP OUTFITS 


NEW 1968-69 Printers Supply Catalog 
264 page 9x12” book. Hundreds of new 
items. Rubber stamp presses and supplies, 
hot stamping equipment, hand and power 
printing presses, proof presses, paper cut- 
folding machines, composing room 
equipment, offset equipment, drawing 
equipment. thousands of items. The most 


complete Graphic Arts book published. All | 


items illustrated. Postpaid, $5.00. erican 
Printing Equipment & Supply Co., ‘Dept 
PS”, 42-45 Ninth St., Long Island City, 
New York 11101. 


91 FOR THE HOME 


FREE Heat! The eauivalent of one fo 
three extra registers for your basement, 
without increasing your fuel bill! For de- 
tails, send $2.00 to: P.O. Box 1785, Station 
A, Canton, Ohio 44705. 


92 MODELS—SHIPS, 


PLANES, ROCKETS 


SHIP Models, Kits. annya; plans, books 
tools. engines, motors. Big illustrated cata- 
log 50c. Mass. residents add 3% tax. James 
Bliss & Co., Dept. PS, Route 128, Dedham, 
Massachusetts 02026. 


SHIP and Yacht model fittings: Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher, 
Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 


SHIP models catalog 25c. 


Scientific 
Inc., 100 Monroe, Newark, N.J. 07105. 


WHOLESALE Offset Presses. 6c Stamp 
Maurice Bower, Route $, Floyd, Va. 24091. 


PRINTING Outfits, type, supplies. Send 
dime for illustrated supply book and sam- 
ples Kelsey, Inc., H-8, Meriden, Connecti- 
cut 06450. 


SAME Day shipment on rubber stamp 
puppies: Revised wholesale price list No. 
free. Star Stamp Supply 732 Federal 


1 enicago, Ill. 60605. 


LOW Priced Rubber Stamp Manufactur- 
ing Supplies. Starting Outfits. Martins, 
1425 Major, Jefferson City, Mo. 65101. 

PRINTING Presses. Type. Supplies, 
Lists 6c. Turnbaugh Service, Mechanics- 
burg, Pa. 17055. 


RUBBER Stamp Outfits. Supplies. Kie- 
wiet, 2025 Barney Road, Kalamazoo, Mich- 
igan 49007. 


88 OLD GOLD, JEWELRY 


WANTED 


HIGHEST Cash for Gold. Jewelry. Gold 
Platinum. Mail Articles Today. 


cious Metals, 6 E. Moaroe, Dept. 1257, Chi- 
cago 60603. 


CASH Immediately For Old Gold. Jew- 


Iry. Gold Teeth, Watches, Diamonds, Sil- 

1,000 GUMMED Address Labels n Pladnume Morea 

è : i y, Spectacles. 

$1.60 Walt's, Box 966, South Bend, Indi- | free “information. Rose Industries, 29- Y 
ana 46624. East Madison, Chicago 2. 

RAISED Letters-Business Cards, Sta: | WANTED—gold, silver, platinum (any 
tionery, ete. Samples. Bargain, Price list | form), mercury. ‘Information free. Wil- 
free, Pioneer PS-1, Island Park, New| mot's, 1067 Bridge St., Grand Rapids, 
York 11558. Michigan 49504. 


USINESS ‘Cards — 1,000 — $4.10, post- 
paid. Goodall. 68A Joost, San Francisco, 
California 94131. 


Prompt service. 


OFFSET Prinoe. ne Raty koast 
‘al oc ount, 


Mimeo Press, 835 
N.C. 27801. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 


WATCH and clock repairing books. Free 
Catalog. North American. Box 77-BA, Fox 
River Grove, Illinois 60021. 


SMALL order printing, free pricelist. 
Wahle, 1947 Cornelia, Chicago, Ill. 60657. 


1000 BUSINESS Cards, “Raised Lettering” 
$4.50 Postpaid!!! Samples. Noble PS1, 
505 Briggs, Bellmore, ‘New York 11710. 


“FREE” circular. Labels. Personalized 
Items. Stationery. Longwood, D-4919, Fort 
Johnson, New York 12070. 


PROFESSIONAL business printing Cata- 
log, 25c deposit. Seasons PS-1BP, Drawer 
BB, San Antonio, Texas 78211. 


USED Wrist, Pocket 
Free list. Southern Wai 
Wabash, Chicago 60603. 


'atches—$3.00 up. 
hes, 5-PS, South 


CATALOG OF OVER 100 WATCHES: 
Unusual designs and styles for all occa- 
sions. Many have 17 Jewels with Swiss 
Movement which are illustrated in rich 
full color, priced under $20, and fully 
guaranteed, $1. refunded with first order. 
Watch Catalog. Box 38, Pilot Grove, Mis- 
souri 65276. 


90 GIFTS 


FREE Literature: Address Labels, Busi- | 


ness Cards, Printing, Rubber Stamps, Jor- 
gane 552 West O'Connor, Lima, Ohio | 
4! 


FREE Circulars. Useful gift items. Low 
cost self-improvement W. Bahr, 
PS-1168, 5860 Lilac Lane, ‘Hales Corners, 


| Wisconsin 53130. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado 81240, 


ROCKETS!! Kits, single-multistage. 2000 
feet altitude — Powerful motors — Tubes 
Cones Parachutes Launchers. 
Giant Illustrated Catalog — rocket data 
— diagrams — 25c. Rush Delivery, Cen- 
turi Aerospace, Box 1988a, Phoenix, Ari- 
zona 85001. 


SHIP Model Kits—Schooner America, 
Frigate Essex. etc. wittings, Plans, Books. 
40 Page Catalog 50c. Model Shipways, 
Folio P, Bogota, “New Jersey 07603. 


TRAINS—Boats—Racers: 48 Pages Bar- 
gains. Send rac ae Box 11065, New 
Britain, Conn, 


ROCKETS! Flying models. Engines, be- 
ginning’ through advanced. Catalog 25c. 
‘ket Development Corporation, Route 

» Seymour, Indiana 47274. 


93 ELECTRIC TRAINS, 


RACEWAYS 


LIONEL Train Bargains Bulletin 10c. 
Catalog 25c. Old Trains Bought, Sold, Re- 
paired. Mack Brothers, 2041 Chicago Ave., 
Chicago 60622. 


94 FOR INVENTORS 


INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched, 
developed for commercial appeal and cash 
royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S., Industrial En- 
gineering; United States Patent Office 
former Patent Examiner; United States 
Government former Patent Advisor! Second 
decade reliable service. Member: Unit 
States Chamber Commerce. Free 
tion Record” and “Recommended Protec- 
tion Procedure.” Airmailed! Write: Ray- 
mond Lee, Invention Developer, 230-V 
Park Avenue, New York City 10017. 


U.S. Patent Office Searches, 234 Broad- 
way, Room 3615, New York, Free Inven- 
tion Certificates. 


PATENT SEARCH SERVICE For law- 
yers, Companies. Inventors. ‘‘Confidential 
report” including copies of related United 
States patents rushed ‘‘Certified Airmail.’” 
Free! Information. Write: Congress Patent 
Search Comping, 911-A Warner Building, 
Washington, D.C. 20004. 


ATENT Beardhes complete and thor- 
ugh: Related copies Air Mailed with 
maximum speed. $6.00. Free ‘Protection 
Forms” and “Patent Information.” Write 
American Patent Search Company. pt. 
| Bont 14th St., N.W.. Washington, D.C. 

0005. 
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PATENT Searches, professional patent 
development of inventions by Licensed Pro- 
fessional Patent Engineer and U.S. Pat- 
ent Office Former Examiner with staff of 
engineering specialists in all fields of in- 
ventions, Expert searches performed in the 
U.S. Patent Office. Your inventions and 
ideas engineered for maximum patent pro- 
tection and greatest commercial value. In- 
ventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates’ and further interesting, 
valuable Patent Information. George Spec- 
tor, U.S. Patent Office Former Examiner. 
Woolworth Building, New York. 


INVENTOR'S Books—Write for free 
Inventors Bookshop, Box 61, Dept. 
Leonia, New Jersey 07605. 

IMMEDIATE cash. for Patent Applica- 
tions, free Patent Searches. Write for de- 
as. Universal Patents, 184-B Marion, 

hio. 


list. 
SA, 


INVENTORS! Free Promotion Analysis 
helps you sell for highest/cash royalty 
value. Extensive Manufacturers’ lists. 
Complete Invention Service. Proven per- 
formance. For free information/analysis: 
Internationa] Invention Institute. Dept. 
PS-1, 160 Broadway, New York City 10038. 
Financial Assistance Available. 


PATENT Application Financing. Free 
Patent Search Plan. Global Patent Divi- 
ston, 2420 77th, Oakland, Calif. 94605. 


PATENT Searches, including copies of 
related U.S. Patents, Inventors, attorneys, 
manufacturers use our ‘‘Worldwide"’ Air- 
mail service! “Invention Record’’ form 
and ‘Information Every Inventor Needs,” 
send free! Hayward Company, 1029F Ver- 
mont Ave., Washington 5. D.C. 


QUALITY PATENT SEARCHES! Pre- 
ferred by Professional Inventors, Law- 
yers, Manufacturers. ‘‘Confidential Re- 
port’? Including related United States 
atent copies “‘Airmailed Certified.” Free 
formation! United States Inventors 
Service Company, 501-X Thirteenth Street, 
N.W., Washington, D.C, 20005. 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent a a $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
“Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau, 
711-14th, N.W., Washington 5, D.C. 


INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented, 
unpatented. Free booklet outlines royalty 
sales, requirements. Write Kessler Corpo- 
ration C-71-FI, Fremont, Ohio. 


INVENTORS! Your Ideas. Methods. Sys- 
tems may worth money. Our experi- 
enced Staff of Researchers, Engineers and 
Marketers evaluate them free. No risk. 
Free information, record of invention 
forms: Wall Street Promotions, Inc., Dept. 
PS-3, 99 Wall St.. New York City 10005. 


95 INVENTIONS WANTED 


FREE “Directory of 500 Corporations 
Seeking New Products.” For information 
regarding development, sale, licensing 
of your patented/unpatented invention. 
Write: Raymond Lee Organization, 230-W 
Park Avenue, New York City 10017. 


INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our client 
manufacturers. Financial assistance avail- 
able. Write Dept. 30. United States Inven- 
tion Brokerage. 78 Wall Street, New York, 
| New York 10005. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 

5 Years proven performance. For free in- 
formation. write Dept. 17. Gilbert Adams, 
Inventing Broker, 80 Wall St., New York. 


INVENTORS! We will develop, sell your 
idea or invention, patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest out- 
right cash sale or royalties. Financial as- 
sistance available. 10 years proven perfor- 
mance. For Free information write Dept. 
54. Wall Street Invention Brokerage, 79 
‘Wall Street. New York, New York 10005. 


INVENTORS! Don’t sell your invention, 
patented or unpatented, until you receive 
our offer. Eagle Development Company, 
Dept. S, 79 Wall Street, New York 5, N.Y. 


INVENTORS—Hunoreas or manutactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. 30C, 635-F Street, N.W., 
‘Washington, D.C. 20004. 


IF your invention is adaptable to pro- 
moting we will contract for selling on 
cash or royalty. Free booklet outlines 
royalty rates, requirements. Kessler Cor- 
poration, C-71-IW, Fremont, Ohio. 


INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts, George Spector, Licensed Invention 
Engineer, Woolworth Building, New York. 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure.” Washington 
Inventors Service, 422-G. Washington 
Building, District of Columbia, 5. 


INVENTIONS wanted, Patented; unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service. 2420F ‘77th, 
Oakland 5, California. 


WE either sell your invention or pay 
cash bonus. Write for details. Universal 
Inventions, 298-G, Marion, Ohio. 


INVENTORS! Why deal with 2-3 Inven- 
tion Firms and risk information leaks, We 
offer complete. rapid invention servicing. 
Searches. Promotion. Applications pre- 
pared (All types: Mechanical, Chemical 
design). Financing. Free information. Pro- 
tection forms: New York Invention Service, 
peA PS-2, 160 Broadway, New York City 


mase. sneusass 


CLASSIFIED ADVERTISING ORDER FORM 


Please refer to heading on first page of this section for complete data concerning terms & closing date. 
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1 2 3 4 5 
6 7 8 9 10—$17.50 
11—$19.25 12—$21.00 13—$22.75 14-$24.50 ~  —«:15—$26.25 
16—$28.00 17—$29.75 “18—$31.50 19—$33.25 ~  _20—$35.00 
2 22—$38.50 23—$40.25 ~ 24—$42.00 >= 25—543.75 $ 
27—$47.25 28—$49.00 29—$50.75 \— $52.50 i 
31—$54.25 32—$56.00 33—$57.75 34—$59.50 35—$61.25 
__Words @ $1.75 = Be: 
Insert time(s) Total Enclosed $. 
Í NAME 
ADDRESS 
CITY. STATE. ZIP 
Classification Signature _ 


WORD COUNT: Include name & address. Name of city (Des Moines) or state (New York) counts as one word each. 
Zip code free. Count each abbreviation, initial, single figure or group of figures or letters as a word. Symbols such as 
35mm, COD, PO, AC, etc., count as one word. Hyphenated words count as 2 words. Send order with check to 0. K. 
Kelly, Popular Science, 355 Lexington Ave., New York 10017. 


INVENTIONS Wanted! Patented, unpa: 
ented. Free report on chances of your 
Vention's success. Our Client Manufactur- 
ers continually seeking new products. Free 
record of invention forms for your protec- 
tion, Write: Pioneer Invention Service, 
Pept, PS-4, 150 Broadway, New York City 

38. 


96 PATENTS FOR SALE 


HOME Razor Blade Sharpener. Patent 
+3.266,198. Sale or Royalty. Schramko, 
Route 4, Quakertown, Pa. 18951. 


98 WEARING APPAREL 


LEATHER, Rubber Costumes! 
Catalog, $2.00. Wendy's, 
Hollywood, California 90072. 


99 


56 Page 
Box 85111-Y, 


FOR SALE MISC. 


SAF-T-. (ARM Amazing Jade sabie 
Information: Fracon Compa: 690 
Wellesley Si 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold, 
Ores analyzed. Mercury Terminal, Nor- 
wood, Massachusetts 02062. 


‘Weston, Mass. 


101 EMBELMS & BRASSARDS 


NAZI! Relic Collectors. Large 2’x3’ 
Flags $3.00. Arm-bands $1.00. 3 Different 
$2.00, Illustrated Catalog $1.00. Free with 
order, .W. #2-S, Box 2063 St. Louis, 
Missouri 6315: 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


‘ATING Service—Any Item—Device. | 


LOC. 
James D. Williams, 4808 W. Washington 
Blvd., Los Angeles, California 90016. 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyist! Find gold, silver, 
relics with world famous Detectron Metal 
Detectors. Free Late aa bion: garmi De- 
liver immediate. Detectro: Dept. 1-PS, 
Box 243, San Gabriel, California, Piina. 


“TREASURES, VALUABLE COINS. 
GOLD. SILVER jewelry and relics easily 
found with White’s metal-mineral dete 
tors, designed especially for the prospec- 
tor and Treasure Hunter. BUDGET 
TERMS. Free Catalog: White's Electron- 
ea Room 361, Sweet Home, Oregon 
97386." 


NEW Sensitive Treasure Metal Detec- 
tors. New low prices. Professional models 
from $29.95 to $129.50. Write for free cata- 
log today. 
Huntsville, Texas 77340. 


FIND buried treasure with new_revolu- 
tionary analytical metal detector. Features 
push button tuning, automatic tuning, 
loudspeaker, negligible ground pickup. 
greatest range. Free catalog. Gardiner 
Electronics, Dept. 1, 4729 N. 7th Ave., 
Phoenix, Arizona 85013. 


FISHER “METALERT” award-winning 
Model 70. Brand new treasure and metal 


detector for exciting results! Unsurpassed | 


sensitivity. Use anywhere, even beaches 
and streams. For Free literature write 
Fisher Research, Dept. PS1, Palo Alto, 
California 94303. 


POWERFUL Metrotech Locators Detect | 


Gold, Silver, Coins, Relics, Moneyback 
Guarantee. Terms. Free Information. Un- 
derground Explorations, Dept. D, Box 793, 
Menlo Park, California 94025. 


TREASURE Hunters! Prospectors! Rel- 
co’s new instruments detect buried gold, 
silver, coins, minerals, historical relics. 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Relco-A4l, Box 10839, 
Houston, Texas 77018. 


URECON metal finder. 8” head, transis- 
torized. $37.50, delivered. URPA Corp.. 
6304 Beechwood. Sarasota, Tla. 33581. 


Jetco Electronics, Box 132-PS, | 


“METAL _ locators-Accessories. Write: 
Dete-tors, Inc., Box 101-B, Springfield, 
Va. 22150.” 

103 OF INTEREST TO 


WOMEN 


MAKE Money in Arts and Crafts. No 
tools or talent needed. Start your own 
business, or hobby! Free information on 
new home study course. Lifetime Career 
Schools, Dept. E-290. 2: Barry Avenue, 
Los Angeles, California 90064. 


FAMILY problems? Personal problems? 
Written consultation in complete confi- 
dence given—$3.00. Robert Easson, Box 
1438, Topeka, Kansas 66601. 


HAVE Profitable Sparetime Hobby Lac- 
ing and Assembling our beautiful products! 
Cuties, Warsaw 15, Indiana 46580. 


“PROPHET Elijah Coming _ Before 
| Christ” Wonderful Book Free, 58 Megiddo 
Mission, Rochester 19, New York. 


$100.00 WEEKLY Possible Home Typing. 
Guaranteed | Moneymaking Instructions, 
$1.00. Davy’s Opportunities, Box 1730-B, 
Holland, Michigan 49423. 


$75.00 THOUSAND, Home Addressing! 
Longhand, Typewriter. Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348-YT, Clearwater, Florida 33517. 


HOMEWORKERS! $2.00 Hour possible 
Sewing Babywear. Aprons. Kutiekay. P. O. 
Box 9194 PS, Fort Worth, Texas 76107. 


$500. MONTHLY possible — clipping 
News at home. No experience. Free In- 
formation—send stamp. American, Box 
11056, Kansas City, Kansas 66111. 


WANT to Make Money Selling Exciting 
New Products. Send name for free 5 Month 
Subscription. Opportunity Magazine, Dept. 
18-AO, 850 N. Dearborn, Chicago. 


NEWSPAPER Clippings Urgently Need- 
ed. Highest prices paid. Send stamped, 
addressed envelope, free details. Brewster, 
Box 1348-NCWK, Clearwater, Fla. 33517. 


GOVERNMENT Lands. . . Low as $1.00 
Acre! Millions aires throughout U.S. Di 
tails 10c, Land Digest. Box 11071-EA, In- 
dianapolis, Indiana 46201. 


HOW To Cash In On The Silver Bonan- 
za! Thousands To Be Made! Details $1.00. 
American Silver, Box 3976-C, Long Beach, 
California 90803. 


WINEMAKING . . . Grape, Elderberry, 
Dandelion, Frozen Juices, etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods 
Instructions. Recipes. and Supplies Cata- 
log, $1.00. Continental, Box 11071-EA, In- 
dianapolis, Indiana 46201. 


SOMETHING TO SELL? 


IF you are in the Mail Order Business 
and you want to reach men, you can do so 
efficiently and profitably with a classified 
ad ia this section. Write us about your 
product or service (include samples if you 
wish) and we'll be happy to nen. you 
write an order-producing ad. Write O. K. 
Kelly. Classified Adv. Mer., Popular Sci- 
ence, 355 Lexington Avenue, New York, 
N.Y. 10017. 


106 PERSONAL 


SECRET Law Wines Out All Debts. Free 
details. Clear credit. Immediate relief. 
Counselor-16, Harlingen, Texas 78550. 


INVESTIGATORS, Latest Electronic 
Aids. Free Literature. Clifton, 11500-F NW 
“th Ave., Miami, Florida 33168. 


OVERSEAS Jobs—Europe, South Amer- 
ica, Australia, Far East. etc. 2000 open- 
ings all trades. Construction. Office, Engi- 
neering, Sales, etc. $400 to $2.500 month. 
Expenses paid. Free Information. Write: 
Overseas Jobs, International Airport, Box 
536-P, Miami, Florida 33148. 


RUPTURED. Relief and Comfort. No 
Understraps. Elastic or Steel. Write Hand 
Lock Products, Preston 2, Ontario, Canad: 


RAISE Money. 
amazing details. 


consolidate bills. 


Free 
Write: Interstate. 28 E. 
Jackson, Suite 1204-PS, Chicago 60604. 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
pepe C-86-M3, 6212 N. Clark, Chicago 


HOME Typing. Earn up to $100 weekly. 
Instructions, employers’ list, $1.00. Satis- 
faction or refund. Summithouse. Box 377- 
PS, Corte Madera, California 94925. 


SPARE Time Typing Income. 17 Meth- 
ods $1.00. RonCrum, Box 76, Bloomingdale, 
New Jersey 07403. 


HOMEWORKERS! Make money mailing 
postcards. Particulars 10c. Westley, West- 
ern Springs 2, Ill. 60558. 


105 MISCELLANEOUS 


SAVE $4.00, plus time, plus effort. We 
will have 100 companies mail you their 
offers. It would take 100 post cards, plus 
time to find their ads, plus time to write 
to them. We do this for you. Send $1.00 
(you save $4.00) to: Savtime Co., Box 693, 
Mineola. N.Y. 11501. Dept. 702. Uncondi- 
į tional Money Back Guarantee. 


ARTIFICIAL Eyes (Human). Selection 
sent from World's largest stock, plastic, 
glass. Free book. color chart. Estab. 1906. 
Denver Optic, 1014 University Bldg., Den- 
ver, Colorado 80202. 


WINEMAKERS: Free illustrated catalog 
of yeasts, equipment, Semplex, Box 7208, 
Minneapolis, Minnesota 55412. 


[AKERS—Free Catalog and Rec- 
ine Kraus Box 451-N. Nevada, Mo. 64772. 


‘BUG’ Detectors, Surveillance TV, Con- 
ference Recorders, Telephone Accessories. 
Intrusion Alarms, Free Details, Security 
Electronics-PS, 13 East 43rd Street, New 
York City 10017. 


A Coming Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, Missouri 65101, 


BIRTH Cortinica sea: 
cates, Diplomas! bla 
Sample 10c. Standard Forms, 
Washington, D.C. 20044. 


Martinan Farii 
nk forms $1.00. 
Box 482-8, 


HANDWRITING Analyzed by Computer! 
Tells 80 Character Traits! Send Hand- 
written Page. $2.00. ACI, Box 15684, Tam- 
pa. Florida 33614. 


SLEEP—Without Pills! Simple Exercises. 
64 Page Book. Only $1.00. WB-120, Harvest. 
House, 301 Hunstock, San Antonio, Texas 


FLORIDA _Vacation—Yours Free! De- 
tails $1.00. Bruce, Box 277, Stony Point, 
N.C. 28678. 


BOOMING Australia needs you now. 
Government paid transportation allow- 
ance. Unlimited opportunities. 1969 Hand- 
| book $1.00. Associated, Box 17C1B, Lafay- 
ette, California 94549. 


“WILLS”. Prepare own. Four standard 
forms instructions, $1.00. Willforms, Box 
-B, Kansas City, Missouri 64114. 


ADVICE on personal or business prob- 
lems—sincere, helpful. Send $2 to: Lee, 
139 W. Maple, Birmingham, Mich. 48011. 


RECEIVE Magazines - Samples, Cata- 
logue Agency, Homework Offers. Get Test- 
ed 35c. Rorick Mailer. Pleasant Plain, 
Ohio 45162. 


“NEW Hope For Your Hair.” 190 Pages 
hair aids. in-luding dermatologist’s bald- 
ness treatment—s1. Collins, 60151-B, 
Oklahoma City 73108. 


JANUARY 1969 
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Read this story if you've ever said: 


PLEASE, DEAR. BESIDES, 
WE DON'T GET OUT 
THAT OFTEN.. 


YOU SEEM 
MIGHTY HAPPY 
IN ELECTRONICS, 

JIM, LEVEL 
WITH ME-HOW’D 


THINK. WITH CI 
TRAINING, I LEAR 


EASIER THAN YOU MIGHT \ 


DONT FORGET, DEAR, 
WE'VE GOT A DATE 
«y FORTHE MOVIES 
WITH JIM AND 
HELEN TONIGHT 


AW, HONEY, 
IM BUSHED. 
THAT LOUSY JOB 

OF MINE... 


[7 
SAY, JIM AND HELEN HAVE 
A NICE PLACE HERE. 
WONDER WHERE HE GETS 
THE MONEY ? 


BUT DONT | NEED 
COLLEGE...? 


NOT WITH CIE. 
FACT IS, YOU DON'T 
EVEN NEEDA 


E 
NED 


EVERYTHING | NEEDED 
RIGHT AT HOME... 


IN MY SPARE TIME! 


CIE'S SPECIAL METHODS MAKE 

ELECTRONICS AS EASY AS A-B-C! 
AND CIE FOLLOWS THROUGH,TOO 
-HE LPS YOU GETA GOOD JOB! 


HOWABOUT YOU? WANT A GREAT JOB IN 
ELECTRONICS, TOO? SEND REPLY CARD 
FOR 2 FREE BOOKS WITH FULL FACTS. 
i CARD IS MISSING, SEND NAME AND 
ADDRESS TO CIE. 1776 EI7ST., 
CLEVELAND, O. 44114 


Want to say goodbye forever to dull, low-pay work? 


The story abov 


e can show you how. 
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When Ford spent $150,000 creating this experimental car, 
you can be sure they didn’t scrimp on the oil filter. 


They used an Autolite filter. Like you buy. About $4. 


This is the experimental Ford 
Mach II. It is a one-of-a-kind 
two-passenger sports car for pos- 
sible street and competition use 

The hand - built Fibe 
body stands only 47 inches hi 
The unusual midship-moun 


e > gives the car near-per- 
Performance and 
ire like a foreign rac- 


balance 


ne’s. 

And the oil filter? A standard 
Autolite filter. Like you buy. 

Why a standard $4 Autolite 


oil filter in a $150,000 experi- 
mental c ause there is no 


if can ac- 
tually double the life of your 
oil. It removes up to ten times 
more dirt and sludge than or- 
dinary filters. And it has an up- 
front bypass valve that prevents 
trapped dirt from washing back 
into your engine. 
Put this kind of filter in your 
car. Whatever kind you drive. 


Autolite... filters, spark plugs, 
batteries, shock absorbers, and 
complete ignition systems. 


Autolite CA 


Mercurys Breakerle 
Thunderbolt Ignition 


* 


Thunderbolt delivers the fastest, hottest spark in the industry 


It's also the first solid state ignition system ever used on a 
production outboard. And Breakerless Thunderbolt Ignition 
delivers up to 40,000 volts to the spark plugs at twenty times the 
build-up rate of conventional ignition systems (Thunderbolt offers 
the fastest voltage rise in the marine industry). Thunderbolt 
ignition will fire spark plugs over a wider range of engine RPM 
and operating conditions than any other ignition system in the 
marine industry. Spark plugs last ten to twenty times longer. 

It saves on maintenance, too, because Thunderbolt has no 
breaker points to wear out or replace. No other outboards have CEA OR 30 YEARS 15301908 ON 
ignition systems with the capabilities of Thunderbolt ignition! 


Why settle for second best? Thunderbolt ignition comes Y 
standard on every 50-, 65-, 80-, 100- and 125-hp Mercury. IMERCUR 


Kiekhaefer Mercury, Fond du Lac, Wis. Division of 


stralia Pty. Ltd 


